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1 ,0 PROJECT DESCRIPTION

In accordance with an Administrative Order by Consent between the United States
Environmental Protection Agency (USEPA) and the Respondents for the Sauget Area 2 Site, a
Remedial Investigation and Feasibility Study (RI/FS) is required for the site. The following Field
Sampling Plan (FSP) describes the organization, objectives, and planned sampling and analysis
activities to obtain biota samples in support of the terrestrial portion of the Ecological Risk
Assessment (ERA) for the Sauget Area 2 Sites located in the Villages of Sauget and Calhokia,
St. Claiir County, Illinois, The Ecological Risk Assessment is part of the environmental
investigations carried out under the RI/FS under the direction of the USEPA Region 5 and the
Illinois Environmental Protection Agency (IERA). Further site details and investigations are
described in the RI/FS Support Sampling Plan and Ecological Risk Assessment Workplan.

1 . 1 INTRODUCTION
This FSP has been prepared for the Sauget Area 2 Sites Group by AMEC Earth and
Environmental, Inc. (AMEC) under an Administrative Order by Consent pursuant to Sections
104, 106(a), 107 and 122 of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980 (42 USC§§9604, 9606(a), 9607, and 9622.

The Terrestrial and Surface Water/Sediment/Aquatic Biota Quality Assurance Project Plans
(QAPP), the Health and Safety Plan (HASP), the Ecological Risk Assessment Workplan, and
this FSP define the overall Workplan for the environmental investigation in support of the ERA
at the Sites.

1,2 SITE FACILITY DESCRIPTION, HISTORICAL DATA AND CURRENT STATUS
Sauget Area 2 is located in the City of East St. Louis and the Villages of Sauget and Cahokia in
St. Clair County, Illinois. The Sauget Area 2 study area is east of the Mississippi River and
south of the Mac Arthur bridge railroad tracks. The study area is 'west of Route 3 (Mississippi
Avenue) and north of Cargilll Road.

L:\Laurie\Sauget\FSP\FSPrev.doc
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Site Former_Use________________ MiiniciEaiity______

Site O Sewage Sludge Dewatering Village of Sauget
Site IP Municipal and Industrial Waste Disposal City of East St. Louis

Village of Sauget
Site Q Municipal and Industrial Waste Disposal Village of Sauget

Village of Cahokia
Site R Industrial Waste Disposal Village of Sauget
Site S Chemical Reprocessing Waste Disposal Village of Sauget

These sites are located in an area historically used for heavy industry, including chemical
manufacturing, metal refining and power generation, and waste disposal. Currently the area is
used for heavy industry, warehousing, bulk storage (coal, refined petroleum, lawn and garden
products and grain), waste water treatment, hazardous waste treatment, waste recycling and
truck terminals. Four commercial establishments are located at the north end of the study area.
No residences are located within the study area. Residential areas closest to Sauget Area 2 are
approximately1 3,000 feet east of Site P and about 3,000 feet east of Site O. These residential
areas are located, respectively, in East St. Louis and Cahokia.

1 .2.1 Site Location and Physical Setting
Sauget Area 2 is located in the floodplain of the Mississippi River in an area known as American
Bottoms. Topographically, the area consists primarily of flat bottom land although local
topographic irregularities do occur. Generally, land surface in the American Bottoms slopes
from north to south and from east to west toward the Mississippi River. Land surface elevation
ranges from 400 to 410 feet above Mean Sea Level (MSL) with little topographic relief.

Sauget Area 2 consists of five former disposal areas, Sites O, P, Q, Ft and S, adjacent, or in
close proximity, to the Mississippi River. These five Sites were given letter designations by the
Illinois Environmental Protection Agency (IEPA) in the 1980s. Two of these sites, Sites Q and
R, are located on the wet side of the floodwall and levee which is operated and maintained by
the US Corps of Engineers and the Metro East Sanitary District The floodwall is designed to
protect the City of East St. Louis and the Villages of Sauget and Cahokia from flooding. Sites
O, P and S are located on the dry side of the floodwall and levee.

L:\Laurie\SaugetfSP\FSPrev.doc
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1 .2 .2 Present and Paslt Facility Operations and Disposal Practices
Each of the five sites in Sauget Area 2 is described below. Maximum chemical concentrations
included in these site descriptions 'were included by USEPA in the AOC and are summarized in
Table 1 .

1.2.2.1 Site O
Site O, located on Mobile Avenue in Sauget, Illinois, occupies approximately 20 acres of land to
the northeast of the American Bottoms Regional Wastewater Treatment Facility (ABRTF). An
access road to the ABRTF nuns through the middle of the site. In 1952, the Village of Sauget
Waste Water Treatment Plant began operation at this location. In addition to providing
treatment for the Village of Sauget, the plant treated effluent from the various Sauget industries,,

During its operation the treatment plant received and treated industrial and municipal
wastewater. Approximately 10 million gallons per day of wastewater were treated most of which
was from area industries.

Four lagoons were constructed at the wastewater treatment plant in 1965 and placed in
operation in 1966/1967. Between 1966/67 and approximately 1978, these lagoons were used
to dispose of clarifier sludge from the wastewater treatment plant. They were designated as
Site O during a site investigation conducted by IIEPA in the 1980s. The lagoons were closed in
1980 by stabilizing the sludge with lime and covering it with approximately two feet of clay,.
Currently, the lagoons are covered with clay and are vegetated.

Parties that USEPA claims discharged to the Sauget Wastewater Treatment Plant during the
time period that the sludge lagoons were in operation included, at a minimum:

» Amax Zinc Corporation,
• American Zinc Company
« Ceinro Copper Products Company
« Clayton Chemical Co.
• Darling Fertilizer
• Ethyl Corporation

« Ethyl Petroleum Additives, Inc.
• Midwest Rubber Reclaiming
• Mobil Oil Corporation
« Monsanto Company
• Rogers Cartage Company
» Wiese Planning and Engineering

L:\Laurie\Sauget\FSP\FSPrev.doc-
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Parties which own and/or operate, or previously owned and/or operated, portions of Site O
include:

• Village of Sauget

The IJSEPA reports that soil samples collected from Site O contain VOCs, SVOCs, PCBs,
dlioxin and rnetals at concentrations of up to:

Benzene
Chlorobenzene
Ethylbenzene
4-Methyl-2-Pentanone
Toluene
Xylenes

PCBslDQb]

30,769
58,974

166,667
7,692

29,487
615 ,385

Aroclor 1232
Aroclor 1242

Djoxjnjjyjb]

30,366
1 ,87 1 ,795

Tetrachloroclibenzo-p-dioxin 170

Cadmium
Copper
Mercury
Nickel
Zinc

31
341

6.3
136

1 ,398

1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1,2,4-Trichlorobenzene
1 , 1 , 1 -Trichloroethane
1,2,4-Trichlorophenol
Pentachloirophenol!
Benzo(a)anthracene
Chrysene
Fluoranthene
Naphthalene
Phenanthrene
Pyrene
2-Methylnaphthalene
n-Nitrosodiphenylamine
Butyl Benzyl Phthalate

606,000
1 1 2 ,821

1 ,030,000
65,300

1 ,41 0
26,923

1 ,620,000
1 21 ,795
282,051

74,000
34,615

230,000
282,051
1 60, 256

50,000
3, 846, 1 54

The USEPA reports that groundiwater samples collected from Site O contain VOCs, SVOCs and
rnetals at concentrations of up to:

L:\Laurie\Sauget\FSP\FSPrev.doc



Benzene 1 90,000
2-Butanone 62,000
Chtorobenzene 180,000
trans-1 ,2-Dichloroethene 1 4,000
Methylene Chloride 52,000
4-Methyl-2-Pentanone 38,000
1 , 1 ,2,2-Tetrachoroethane 1 2,000
Tetrachloroethene 10,000
Toluene 15 ,000
Trichloroethene 83,000

1.2.2.2 Site P

Sauget Area 2 Sites
FSP for Ecological Risk Assessment

Revision 1
May 22, 2001

780
1 1 , 000
15,000
1 , 100
1 , 100

4-Chloiroanil ine
1,2-Dichlorobenzene
1,4-Dichlorobenzene
4-Methylphenol
Phenol

Metals_Qy>b)____

Arsenic
Cadmium
Lead

1 1 3
1 1

6,350

Site P, which is bounded by the Illinois Central Gulf Railroad tracks, the Terminal [Railroad
Association tracks and Monsanto Avenue, occupies approximately 20 acres of land located in
the City of East St. Louis and the Village of Sauget. It 'was operated! by Sauget and Company
as an lEPA-permitted landfill from 1973 to approximately 1984 accepting general wastes,
including diatomaceous earth filter cake, from Edwin Cooper (now Ethyl Corporation) and non-
chemical wastes from Monsanto. IEPA inspections documented the presence of drums labeled
"Monsanto ACL-85, Chlorine Composition," drums labeled phosphorus pentasulfide from
Monsanto and Monsanto ACL filter residues and packaging. Site IP is currently inactive and
partially covered, however, access to the site is not restricted.

Parties which LISEPA claims to have generated, disposed of, released into and/or transported
wastes to Site P include:

• Edwin Cooper Petroleum Additive
» Monsanto Chemical Company

USEPA claims that parties who potentially own, previously owned and/or operated Site IP
include:

L:\Laurie\Sauget\FSP\FSPrev.doc



« Chicago Title & Trust Company

• Gulf-Mobile & Ohio Railroad
• Metro East Sanitary District
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Sauget and Company

Southern Railway System
Union Electric Company

USIEIPA reports that soil samples collected from Site P contain VOCs, SVOCs and! metals at
concentrations of up to:

VQCsififibl_
Toluene
Xylenes

SVQCsifiBbl_
413
450

1,2-Dichlorobenzene
1,4-Dichlorobenzene
Phenol
Di-n-Butylphthalate

3,625
8,875
3,875

16 ,250M§yils_andMnorgancisj[cfimJ___
Lead 526
Mercury 3.9
Cyanide 15

1.2.2.3 Site Q
Site Q, a former subsurface and surface disposal area, occupies approximately 90 acres in the
Villages of Sauget and Cahokia. This Site is divided by the Alton and Southern Railroad into a
northern portion and a southern portion. The northern portion consists of 65 acres bordered on
the north by Site R and Monsanto Avenue. The northern portion is bordered on the south by the
main track of the Alton and Southern Railroad and property owned by Patgood Inc. On the
east, the northern portion of the site is bordered by the Illinois Gulf Central Railroad and the US
Arrny Corps of Engineers (USAGE) flood control levee and on the west the Site is bordered by
the Mississippi River.

The southern portion consists of 25 acres, north of Cargill Road and south of the .Alton and
Southern Railroad. The southern portion is bounded on the west by a ten-foot wide strip of
property owned by Union Electric for transmission lines and a spur track of the Alton and
Southern Railroad to the Fox Terminal. A barge terminal operated by St. Louis Grain Company
is located between the Union Electric property, the spur track and the Mississippi River.

L:\Laurie\Sauget\FSP\FSPrev.doc
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Southern Site Q is bordered on the east by the Illinois Central Gulf Railroad and the flood
control levee.

Disposal started in the 1950s and continued until the 1970s. Sauget and Company started
operation of a landfill south of the River Terminal in 1966 and terminated operations in 1973.
This facility took various wastes including municipal waste, septic tank pumpings, drums,
organic and inorganic wastes, solvents, pesticides and paint sludges. It also took plant trash
from Monsanto, waste from other industrial facilities and demolition debris.

Most of Site Q is covered with highly permeable black cinders. Eagle Marine Industries and
Peavy Company, a division of Con-Agra, operate barge terminal facilities in the central part of
the northern portion of Site Q. The southern portion of Site Q is used for reclaiming re bar from
concrete and for construction debris disposal. A ten-acre site on the northern portion of Site Q
is currently used by Rivercity Landscape Supply as a bulk storage terminal for lawn and garden
products. Raw landscape products such as mutch, rock and soil are process and packaged are
also processed and packed on this portion of the site.

Access to some portions of the site is restricted by fencing and gates. Other parts of the site
have unrestricted access.

Site Q is on the west: side of the USCOE floodwall. In 1993, during the highest recorded flood in
St. Louis' history, Site Q was flooded. USEPA conducted a CERCILA removal action at the
northern portion of Site Q in 1995. USEPA conducted a second CIEIRCLA removal action at the
southern portion of Site Q beginning in October of 1999 and into early 2000. During this
removal action, USEPA excavated over 2000 drums and over 7,000 cubic yards of
contaminated soils containing metals, PCBs, and organics. Excavated material was transported
by rail to Oklahoma for disposal at Safety Kleen's Lone Elk hazardous waste landfill.

USEPA claims that the following parties potentially generated, disposed of, released into and/or
transported wastes to Site Q;

» AALCO Wrecking Company, Inc.
« Abco Trash Service
• Able Sewer Service
• Ajax Hickman Hauling
L:\Laurie\Sauget\FSP\FSPrev.doc
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Atlas Service Company
Banjo Iron Company
Barry Weinmiller Steel Fabrication
Becker Iron & Metal Corporation
Belleville Concrete Cont. Company
Bi-State Parks Airport
B i -State Tra in s it Corn pa ny
B o y e r S a n i tat i o n S e rvice
Browning-Fern's Industries of St. Louis
C&E Hauling
Cargill Inc.
C e n t u ry EI e ct r i c C o m p a n y
Circle Packing Company
Clayton Chemical Company
Corkery Fuel Company
Crown Cork & Seal Company, Inc.
David Hauling
Dennis Chemical Company, Inc.
ID i s p o s a I S e rv i c e C o m pa n y
Dore Wrecking Company
Dotson Disposal "All" Service
Dow Chemical

Sauget Area 2 Sites
FSP for Ecological Risk Assessment

Revision 1
May 22, 2001

• Finer Metals Company
» Fish Disposal
» Fruin-Colnon Corporation
» Gibson Hauling
« H.C. Fourniie Inc.
« H.C. Fournie Plaster
• Hilltop Hauling
• Huffmeier Brothers
« Hunter Packing Company
» Illinois Department of Transportation
» Inrnont Corporation
« Lefton Iron & Metal Company
« Mallinckrodt Chemical
• Midwest Sanitation
• Mississippi Valley Control
« Monsanto Company
» Myco-Gloss
» Obear Nestor
« Roy Bauir
« Thomas Byirdl
« Trash Men Inc.
• United Technologies Corporation
• U.S. Paint Corporation

USEPA claims that the following parties potentially own, previously owned, and/or operated Site
Q include:

« Cahokia Trust Properties
» ConAgra, Inc. (leassee)
» Eagle Marine Industries Inc.
« Industrial Salvage & Disposal Company
« Peavey Company

« Pillsbury Company (leasee)
« Sauget & Company
•» Union Electric Company
• Village of Cahokia
• Village of Sauget

L-\Laurie\Sauget\FSP\FSPrev.doc 1 1
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Phillips Pipe Line Company

100,000
790,000
250,000

2,400,000
2,300,000

Aroclor 1248
Airoclor 1254
Aroclor 1 260

70,000
360,000

16,000,000

2,3 ,7 , 8-TCDD 3.31

Soil samples collected from Site Q are reported to contain VOCs, SVOCs, metals, PCBs and
dioxin. at concentrations of up to:

VQCsJfifibJ______
Chlorobenzene
Ethylbenzene
4-Methyl-2-Pentanone
Toluene
Xylenes
PCBsJegb)______

1,2-Dichlorobenzene 3,625
1,4-dichlorobenzene 1 ,200,000
Bis(2-ethylhexyl)phthalate 1 , 100 ,000
Di-n-Butylphthalate 900,000

MetalsjEEID)
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Groundwater samples collected from Site
concentrations of up to:

17 ,900
0.2 16

152,000
3,650
1 ,630

195,000
4.9

371
59.5
30.2

0,89
9,520

Q contain VOCs, SVOCs, metals and Inorganics at
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Benzene
Chlorobenzene
1,2-Dichloroethane
2-Hexanone
4-Methyl-2-pentanone
Toluene

2,000
6,700
3,000
3,500
2,700
1 ,600

Arsenic
Cyanide

0. 100
1 ,560
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SVQCsifiEbL

4-Chloroaniline 15,000
Phenol 190,000
2-Chlorophenol 33,000
2, 4-Dichlorophenol 14,000
2,4,6-Trichlorophenol 6,000
Pentachlorophenol 35,000
4-Methylphenol 23,000
2,4-Dimethytphenol 2,800
2-Nitroaniline 2,000
Acenaphthylene 3,900

1.2.2.4 Site R
Site R, a closed industrial-waste disposal area owned by Solutia line, is located between the
flood control levee and the Mississippi River in Sauget, Illinois. Its northern border is Monsanto
.Avenue and its southern, border is Site Q. A portion of Site Q, known as the ""Dog Leg", is
located to the east of Site R. This site once called the "Sauget Toxic Dump" and the "Monsanto
Landfill" it is now known as the "River's Edge Landfill".

Industrial Salvage and Disposal, Inc. (ISO) operated the River's Edge Landfill for Monsanto from
1957 to 1977. Hazardous and non-hazardous bulk liquid and solid chemical wastes and
drummed chemical wastes from Monsanto's W.G. Krummrich plaint and, to a lesser degree, its
Queeny plant in St. Louis were disposed at Site R. Disposal began in the northern portion of
the site and expanded southward. Wastes contained phenols, aromatic nitro compounds,
aromatic amines, aromatic nitroamines, chlorinated aromatic hydrocarbons, aromatic and
aliphatic carboxylic acids and condensation products of these compounds.

In 1979, Monsanto completed the installation of a clay cover on Site R to cover \waste, limit
infiltration through the landfill, and prevent direct contact with fill material. The cover's thickness
ranges from two feet to approximately eight feet. In 1985, Monsanto installed a 2,250-foot long
rock revetment along the east bank of the Mississippi River adjacent: to Site R. The purpose of
the stabilization project was to prevent further erosion of the riverbank and thereby1 minimize
potential for the surficial release of waste material from the landfill. During the 1993 flood, Site
L:\Laurie\Sauget\FSPfSPrev.doc 13



Sauget Area 2 Sites
FSP for Ecological Risk Assessment

Revision 1
May 22, 2001

R was flooded but the clay cap 'was not overtopped. No erosion of the river bank or cap
resulted from this flood.

Access to Site R is restricted by fencing and is monitored by plant personnel.

On February 13, 1992, the State of Illinois and Monsanto signed a consent decree entered in St.
Clair County Circuit Court requiring further remedial investigations and feasibility studies to be
conducted by Monsanto on Site R. The results of the Remedial Investigation/Feasibility Study
were submitted to Illinois ERA in 1994. Solutia made a good faith offer to the IEPA to install an
engineered cap and a leachate recovery system in 1997.

Parties who are claimed to own, previously have owned, and/or operated! Site R include:

» Cahokia Trust Properties • Solutia Inc
• Monsanto Company • Sauget and Company

Sediment samples collected! from a drainage ditch around Site R showed VOC concentrations
ranging from 0.002 to 0.035 pprn. SVOC concentrations in sediments ranged from 0,045 to
3.99 pprn. PCBs were detected at concentrations ranging from 0.08 to 1.5 ppirn. Elevated
levels of metals, particularly aluminum, iron and magnesium, were also detected. Sediment
samples collected adjacent to the Mississippi River on the west side of Site R showed SVOC
concentrations ranging from 0.001 to 7.7 ppm. PCBs 'were also detected at concentrations
ranging from 0.00001 to 0.23 pprn.

Soil samples collected! from Site R showed elevated levels of VOCs ranging from 0 . 15 to 5,800
ppm. SVOCs were found! at levels ranging from 0 .0 17 to 19,000 pprn. Pesticides were found at
levels ranging from 0 .0 1 1 to 99 pprn and PCBs 'were detected at levels ranging from 0.075 to
4,800 ppm. Elevated levels of arsenic, chromium, lead, nickel and mercury were also detected
in Site R soils.

SVOC concentrations in leachate samples ranged from 0.6 to 12 .3 ppb. Pesticide
concentrations ranged from 0.5 to 3.0 ppb and PCBs were detected at 0.08 ppb. Dioxin/furan
concentrations ranged from 0.0001 to 0.0014 pprn. Cyanide was also detected at 71 ppb.
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Groundwater samples collected! from 'wells on and immediately downgradient of Site R had
VOCs concentrations ranging up to 38, 136 ppb, SVOCs were detected at concentrations as
high as 2,973,885 ppb. Historical groundwater data is presented in the Site Sampling Plan
(SSP). The following constituents were detected at the following maximum concentrations:

Upper Hydrogeologic Unit (UHU)

Acetone
Benzene
Bromoform
2-Butanone
Chlorobenzene
Chloroethane
Chloroform
1.1-Dichloiroethane
1.2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
Methylene Chloride
4-Methyl-2-pentanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
Tiriiclhloroethene
Vinyl Chloride

69,000
1 1 , 300

4,700
3,100

158,000
10,000

1 ,600
4,700

16 ,500
2,800

1 1 , 300
22,400

3,100
7,000
4, 100
6,000
3,800
4,610

24,500

Aniline 200,000
2-Chloroaniline 300,000
3-Chloroaniline 100,000
4-Chloroanil ine 200,000
2-Nitroaniline 500,000
4-Nitroaniline 500,000

1.2-Dichlorobenzene 100,000
1.3-Dichlorobenzene 100,000
1.4-Dichlorobenzene 100,000
1,2,4-Trichlorobenzene 100,000

Nitrobenzene 100,000
2-Nitrochlorobenzene 3,400,000
3-Nitrochlorobenzene 730,000
4-N itrochlorobe nzene 1 ,500,000

Phenol 2,000,000
2-Chorophenol 540,000
4-Chlorophenol 210,000
2,4-Dichlorophenol 340,000
2,4,6-Trichlorophenol 100,000
3-Methylphenol 280,000
4-Methylphenol 47,000
2,4-Dirnethylphenol 100,000
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Middle Hydrogeologic Unit (MIHILI)

VQCs_[eQb)_

Acetone 22,000
Benzene 9,980
Chlorobenzene 60,200
Chloroform 400
Chloromethane 2,500
1.1-Dichloroethane 1 ,200
1.2-Dichloroethane 9,2:00
1,1-Dichloroethene 700
trans-1,2-Dichloroethene 1 1 ,300
Ethylbenzene 2,500
Methylene Chloride 2,260
4-Methyl-2-Pentanone 3 , 100
Tetrachloroethene 1 ,050
Toluene 3,000
1,1,1-Trichloroethane 950
Trichloroethene 500
Vinyl Chloride 2,500
Xylenes 2,500

Sauget Area 2 Sites
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4-Chloro-3-Methylphenol 100,000
4-Nitrophenol 500,000
Naphthalene 100,000
2-Chloronaphthalene 100,000
Benzoic Acid 50,800
Benzyl Alcohol 1 ,830
Bis(2-chloroethoxy)methane 100,000
Bis(2-ethylhexyl)phthalate 100,000
4- N it iro d i p h e n y I a m i n e 1,2 5 0

Aniline
2-Chloroaniline
3-Chloroaniline
4-Chloroaniline

1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2 ,4 -T r i c h I o ro be n ze n e

Nitrobenzene
2-Nitrochlorobenzene
3 - N it ro ch I o robe nze ne
4-Nitrochlorobenzene

Phenol
2-Chorophenol
4-Chloroplhenol
2,4-Dichlorophenol
2,4,6-Trichlorophenol

685,000
329,000

57,200
105,000

25,000
25,000
25,000
25,000

25,000
463,000
460,000
185,000

1 , 100,000
160,000

67,000
83,000
25,000
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Deep Hydrogeologic Unit (DHU)

Acetone
Benzene
Chlorobenzene
Chloromethane
1,2-Dichloroethane
trans-1,2-Dichloropropene
Ethylbenzene
Methylene Chloride
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Trichloroethene
Xylenes

500
613

7,380
500

1 ,9 10
720
500

1,790
1 , 1 90
1 ,220
2,070

500
962

Pentachlorophenol
3-Methylphenol
2,4-Dimethylphenol
4-Nitrophenol
Naphthalene
Chrysene
Fluoranthene
Pyrene
n-Nitrosodiphenylamine
Bis(2-ethylhexyl)phthalate

125 ,000
1 10 ,000
25,000

125,000
25,000
25,000
25,000
25,000
25,000
25,000

Aniline
2-Chloroaniline
3-Chloroanilline
4-Chloroaniline
2-Nitroaniline
4-MiitiroanilJine

1 ,2-Dichloirobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Nitrobenzene
2-Nitrochlorobenzene
3-Nitrochlorobenzene
4-Nitrochlorobenzene

Phenol
2-Chorophenol

48,000
195,000
52,400
56,900

5,000
5,000

9 ,8 10
950

2,250
950

1 ,0 10
219 ,000

30,900
115,000

33,000
8,500

L:\Laurie\Sauget\FSP\FSPrev.doc 17



Sauget Area 2 Sites
FSP for Ecological Risk Assessment

Revision 1
May 22, 2001

4-Chlorophenol 18,000
2,4-Dichlorophenol 12 ,800
2,4,6-Trichlorophenol 3,030
Pentachlorophenol 2,500
2,4-Dimethylphenol 1 ,400

Benzo{a)pyrene 1 ,300
Benzo(k)fluoranthene 1 ,300
Chrysene 1 ,300
Fluoranthene 1 , 1 00
Naphthalene 800
Pyrene 950

4-Nitrodiphenylamine 5,000
n - IM it ro s odl i p h e in y I a m i n e 1 ,90 0

Bis(2-chloroethyl)ether 2,900
Bis(2-cloroisopropyl)ether 2,900

Bis(2-ethylhexyl)phthalate 5,000
Di-n-Butylphthatate 5,000

3, S'-Dichlorobenzidene 8,500
Hexachlorocyclopentadiene 10 ,000

1.2.2.5 SiteS
Site S is located southwest of Site O. Allegedly, the property is, or was, owned by the Village of
Sauget and! the Resource Recovery Group. In the mid-1960s, solvent recovery began on site
under Clayton Chemical, which is now owned by the Resource Recovery Group (RRG). The
waste solvents were steam-stripped resulting in still bottorns that were allegedly disposed of in a
shallow, on-site excavation that is now designated Site S. Historical aerial photographs indicate
that Site 8 was potentially a waste and/or drum disposal area. The northern portion of the site
is grassed and its southern portion is covered with gravel and fenced.
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Soil samples collected from Site S are reported to contain VOCs, SVOCs, RGBs and metals at
concentrations up to:

VOCslQfib]______________

Ethylbenzene 450,000 Naphthalene 200,000
4-Methyl-2-Pentanone 93,000
Toluene 990,000 Bis(2-ethylhexyl)phthalate20,000,000
1,1 ,1-Trichloroethane 12 ,000 Butyl Benzyl Phthalate 490,000
Xylenes 620,000 Di-n-Butylphthalate 1 ,500,000

di-n-Octylphthalate 31 0, 000
MetaJsjtEfini) _____________

Airoclor '1248 85,000 Copper 139
Aroc lor 1254 69,000 Lead 0.392
Aroc lor1260 41 ,000 Mercury 3.5

Zinc 327
Additional information regarding environmental investigation at the Sites nnay be found in the
Site Sampling Plan. A summary of the maximum concentrations of constituents detected in soil
during the initial soil sampling event is provided in Table 1.

1 .3 PROJECT OBJECTIVES AND SCOPE;
The purpose of this RI/FS is to gather sufficient information to quantify potential risks to
ecological and human health receptors based on the presence of chemical residuals in
environmental media. This FSP reflects the objectives of the terrestrial portion of the ERA only,
'which is to determine if chemicals detected in soil will affect the terrestrial ecosystem.

Vegetation (e .g. , grasses) will be collected to characterize the potential for contaminant uptake
in plants, and if so, the potential adverse effects to the herbivorous prairie vole (Microtus
ochrogaster). Because earthworms (Lumbricus sp.) ingest soil, these organisms will be
collected to characterize potential adverse impacts to a vermivore, the short-tailed shrew
(Blarina brevicauda). In order to correlate with contaminant concentrations in soil, samples of
biota will be taken from the same locations where the soil/waste characterization! samples are
collected. Samples of biota will be analyzed for chemicals that may bioaccumulate including
SVOCs, pesticides, herbicides, PCBs, dioxins/furans, and Target Analyte List (TAL) metals.
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Due to sample size limitations for earthworms, sample analyses hierarchy will be performed, if
necessary. Earthworm samples will be analyzed for PCBs first, followed by other parameters
including SVOCs, dioxins, herbicides, pesticides, lipids, and metals if sufficient sample mass
can be collected.
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2.0 ECOLOGICAL ASSESSMENT FIELD SAMPLING PLAN

This section describes the conceptual approach for the sampling event, locations for collection
of biota samples, collection procedures, numbers of samples to be collected, labeling and chain-
of-custody requirements, and sample container and preservation and holding time
requirements.

2.1 STUDY AREA
The ecological assessment focuses on Sites O, P, Q, R, and S, as described in Section 1 .2 .

2.2 FIELD SAMPLING RATIONALE AND SAMPLING LOCATIONS
Four soil and waste characterization samples are proposed for collection in each of Sites O,P,R,
and S during other RI/FS field activities. Because of the relative size of Site Q compared to the
other Sites, an additional four soil and waste characterization samples will be collected there.
The sampling of biota will be co-located with surface soil samples to determine if chemical
contamination in soils poses adverse ecological risks to terrestrial biota inhabiting or feeding
from the sites. The surface soil samples in all Sites will be located in the worst case locations
based on the results of a reconnaissance using electromagnetic induction (EMI) and soil gas
survey equipment to be conducted by URS.. However, if the worst case locations chosen by
URS do not have any habitat for the selected ecological receptors (other than in Level A), the
field crew has the option to collect another surface soil sample at the nearest location providing
suitable habitat. Soil sampled for the ecological risk assessment: should! be sieved to remove
large pieces of gravel and vegetation which do not contribute directly to either earthworm, plant
or wildlife incidental ingestion of soil. The sample will be analyzed for the same parameters as
the URS sample, including total organic carbon, and used for the location of the earthworm and
plant samples.

The terrestrial portion of the Ecological Assessment: Field Sampling Plan consists of two
separate field events: a reconnaissance survey and the sampling event.
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2.2.1 Reconnaissance Survey Objectives
A reconnaissance survey will be conducted in late August 2001 to refine the field sampling
activities proposed in the following sections. The observations made during the survey will be
used to provide a verbal and photographic description of the sites, finalize sampling locations,
procedures, and the number of biota samples that can be realistically collected during the
sampling program. The objectives and justification for the Survey activities are described
below.

• Photodocument Sites O, IP, Q, R, and S.

• Locate previous soil/waste characterization sample locations from the Rl to help
determine locations for co-located soil and biota samples from each Site.

• Finalize representative receptor species for use as assessment: endpoints.

• Conduct a qualitative fauna/flora survey and habitat and cover type assessments.
Direct and indirect (e.g. , calls, scat, tracks) observations will be documented.

« Determine the dominant vegetation species and relative abundance for subsequent
sampling.

• Determine the most appropriate sampling techniques.

The results of the survey will be summarized in a concise technical memorandum for
submission to the EPA. The technical memo will summarize the chemical results of screening
sample analysis, present the observations made during the recon survey, and confirm the
position to collect terrestrial and aquatic samples during the field work. The qualitative
fauna/flora survey and the estimate of the dominant vegetation species and relative abundance
of other species will be used to evaluate changes in plant community abundance and diversity
across a constituent concentration gradient within each of the Sites. To the extent that historical
soil concentration data are available, the gradient over which significant differences in plant
community abundance and diversity occur can be used to develop potential reference locations.
Highly disturbed Sites such as the semi-permeable cap in Site IR can potentially represent
reference locations for other comparable areas.
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Modifications to the field sampling program as a result of the reconnaissance survey will be
documented in an amendment to this Field Sampling Plan and the QAPP. Field work will not be
conducted until the USEPA has approved the final Worplan.

2.2.2 Sa tin pi i ng P rog ram
The sampling program is scheduled to begin in October 2001 . During the sampling program,
biota samples will be collected for laboratory analysis of target compounds. The objectives of
the sampling program are as follows:

• Collect vegetation and earthworms in Sites O, P, Q, R, and S for chemical analyses
of tissues. Concentrations of target analytes in biotic tissue will be used in dietary
exposure models for the selected receptor species for extrapolation to assessment
endlpoints. Information on tissue analyses will be used to evaluate potential effects
on the terrestrial foodchain.

« The objective of vegetation sampling is to determine concentrations of target
ainalytes for use in exposure models for the representative prairie vole; the objective
of the earthworm sampling is to determine concentrations of contaminants in
earthworms due to the earthworm's ingestion of contaminated soil for use in
exposure models for the short-tailed shrews. Both rodents are prey for the
carnivorous red fox (Vulpes vulpes), the terrestrial receptor. Body burdens in the
short-tailed shrews will be estimated using earthworm body burdens and exposure
models such as those presented by USEPA ( 1999) .

• Biota tissue samples will be stored in-dry ice prior to and for shipment to the
laboratory. At the laboratory, biota samples will be stored frozen prior to chemical
analysis, as described in Table 2. Frozen storage of tissue samples can be
maintained for a maximum of one year, consistent with USEPA guidance on solid
and tissue sample preservation (40 CFR 136.3) . The method-specified holding times
for extraction and analyses begin when samples are thawed for preparation and
analysis. Preservation and holding times are listed in Table 2.
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2.2.3 S a rn p I e L ocati o n s
As discussed above, sample locations for both vegetation and earthworms will be from the
same locations as soil/waste characterization samples collected as part of the Sauget Area 2
RI/FS. Locations will be verified during the reconnaissance survey.

2.3 VEGETATION SAMPLING
The goal of vegetation sampling is to collect a sufficient amount of vegetative matter from the
dominant species for chemical analysis at each of the 24 soil sample locations.

2.3,1 Vegetation Sample Collection
Subsequent to classification of the herbivorous vegetation (e .g. , grasses), the dlonninant species
will be determined and sufficient sample (approximately 25 grains per fraction will be required
for SVOCs, pesticides, herbicides, PCBs, dioxins, and metals) will be collected to make a
composite of 175 to 200 grams for laboratory analysis.

2.3.2, Vegetation Sample Analyites, Containers, and Shipment Requirements
Terrestrial plants will be collected for chemical analysis of tissues to estimate exposure to
rodents, such as the prairie vole, that may feed on the vegetation. To minimize variability
associated with differential uptake by plant species, an effort will be rnade to analyze the same
or similar plant species at all locations. The selection of species will be guided by observations
rnade during the reconnaissance survey,

Different portions of the plant can be used as a food source; however, for the purposes of this
RI/FS, only abovegiround portions (stems/leaves/seeds) will be collected for chemical analysis.
Vegetation will be collected using decontaminated stainless steel scissors or shears. Each
sample will be a composite of enough vegetation to comprise sufficient sample for analysis.
The composite will be washed with distilled 'water to remove soil from the vegetation. While it is
readily accepted that dry deposition can account for a significant portion of foliar contaminant
levels, the objective of the sampling is to assess the potential for contaminant uptake from the
soils to the leaf structures. Dry deposition and particulate resuspension in many ways cannot
be directly attributed to site-related activities for which the PRPs are responsible. Therefore, the
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leaves will be washed with distilled waiter to remove that confounding factor. The sample will
then be placed in a sealable plastic bag and placed on dry ice for shipment to the laboratory for
analysis of SVOCs, pesticides, herbicides, IPCBs, dioxins, percent moisture, and metals. Each
sample will be assigned a unique number and will also be labeled with the data of collection,
time, and! initials of the collector. Sample analyses, preservation, containers and holding time
requirements are provided in Table 2.

2.4 EARTHWORM SAMPLING
The goal of macroinvertebrate sampling is to obtain sufficient earthworms biomass for tissue
analysis of chemicals at each of 24 soil sample locations.

2.4.1 Earthworm Sample Collection
Earthworms will be collected by digging through soil using a field decontaminated, stainless
steel trowel or shovel, as necessary. The laboratory requires approximately 25 grams of
sample per sample fraction ( i .e . , SVOCs, herbicides, pesticides, P'CBs, dioxins, metals, lipidls)
for a total sample of 175 to 200 grams. .Additional sample material will be necessary for matrix
QC, including the matrix spike/matrix spike duplicate (MS/MSD) and matrix duplicate. The
following scheme will be used to achieve sufficient earthworm sample size within a reasonable
time period for the sampling program.

« The sampling team will initially dig a hole to a depth of approximately six inches at
the location of the soil sample. Then additional effort will be made to curt around the
edges "as quickly and deeply as possible" excavating a hole approximately 25 to 40
cm across and 10 to 30 cm deep (10 to 16 in and 4 to 12 in, respectively) (James,
1996) . The root mat will be carefully disaggregated and searched for worms
Depending on the amount of earthworms encountered, additional soil will be
removed from the hole until enough worms have been collected.

• After collection is completed, samples will be washed and rinsed with distilled water,
placed in a sealable plastic bag, and stored on dry ice for shipment to the laboratory.
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2.4.2 Earthworm Sample Analytes, Containers, and Shipment Requirements
Earthworms will be collected for chemical analysis of tissues to estimate exposure to
vermivores, such as the short-tailed shrew. Each sample will be a composite of enough
earth worms to allow for chemical analysis of all parameters, if possible. The composite will be
washed to remove soil from the outside of the earthworms1 then placed in a seallable plastic bag
and placed on dry ice for shipment to the laboratory for analysis of SVOCs, pesticides,
herbicides, RGBs, clioxins, lipids, and metals. Each sample will be assigned a unique number
and will also be labeled with the data of collection, time, and initials of the collector. Sample
analyses, preservation, containers and holding time re quire merits are provided in Table 2.

2.5 SAMPLE: NUMBERING
Each sample will have its own unique number to designate the contractor (AMEC), the specific
Site where the sample is collected from (i .e . , O, P, Q, IF!, S), the medium being sample [ i .e . ,
surface water (SW), sediment (SED), omnivorous fish (OF), carnivorous fish (CF), plants (P),
and earthworm (W)],1he sequential sample number, and the date. Thus, bottles will be labeled:

AMEC-SiteP-P-1-020701

Bottle labels will also have the following information: sampler's initials, time collected, and
analytical parameters (e.g. , PCBs), and preservatives, as necessary.

1 Earthworms will not be depurated prior to chemical analysis to simulate actual conditions.
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3.0 SAW!RLE CUSTODY

Chain-of-custody (COG) procedures for biota collection will follow custody protocols as
described in USEPA guidance2.

3.1 FIELD CHAIN OF CUSTODY PROCEDURES
The sample packaging and shipment procedures summarized below will ensure that samples
will arrive under proper chain-of-custody.

(a) The field sampler is personally responsible for the care and custody of the samples until
they are transferred or properly dispatched. The number of persons handling the
samples should be kept to a minimum to preserve sample integrity.

(b) All bottles will be identified with unique sample numbers and locations on secure bottle
labels that will include sample identification numbers, location, date of collection, time of
collection, and type of analysis required.

(c) Sample labels will be marked with waterproof ink.

(d) Samples will be accompanied with a properly completed COC form that will include
sample numbers and locations. Further field custody documentation and transfer
procedures are described in subsequent sections.

3.2 FIELD LOGBOOKS/DOCUMENTATION
Field logbooks will provide the means of recording data collection activities. As such, entries
will be described in as much detail as possible so that persons subsequently entering the site
may reconstruct a, particular situation without reliance on memory.

Field logbooks will be bound field survey books or notebooks. Logbooks will be assigned to
field personnel, but will be stored in the document control center when not in use. Each logbook

2 USEPA, 1985. NEIC Policies and Procedures, EPA-330/9-78DDI-R.
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with be identified by the project-specific document number. The title page of each logbook will
contain the following:

• person to whom the logbook is assigned.

• logbook number

» project name

« project start date, and

« project end date.

Entries made at the beginning of each entry will include the date, start time, weather, names of
all sampling team members present and their affiliation, level of personal protection being used,
and the signature of the person making the entry. The names of visitors to the site, field
sampling or investigation team personnel and the purpose of their visit will also be recorded in
the field logbook.

Measurements made, photographs taken, and samples collected will be recorded. All entries
must be made in black ink. No erasures will be made. If an incorrect entry is made, the
information will be crossed out with a single strike mark and initialed and dated by the person
correcting it. Whenever a sample is collected or a measurement is made, a detailed description
of the station location, including compass and distance measurements, shall be recorded. The
number of the photographs taken of the location will also be noted. All equipment used to make
measurements will be identified, along with the date of calibration.

The procedures and equipment used to collect samples will be noted along with the time of
sampling, sample description, depth at which the sample was collected! (as applicable), and
amount and number of containers. Sample identification numbers will be assigned prior to
sample collection. Field duplicate samples will receive a unique sampling number and will also
be recorded in the field logbook.
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3.1 .3 Transfer of Custody and! Shipment Procedures
The sample packaging and shipment procedures summarized below will ensure that samples
will arrive with proper COC.

(a) Samples are accompanied by a properly completed COC form that will include
sample numbers and locations. When transferring the possession of samples, the
individuals relinquishing and receiving will sign, date, and record the time on the
COC. The COC documents the transfer of sample custody from the sampler to
another person, to a mobile laboratory, to the permanent laboratory, or to/from a
secure storage area.

(b) Samples will be properly packaged for shipment, including ice to preserve all
samples at <4°C and dispatched to the appropriate laboratory for analysis, with a
separate, signed COC form enclosed in each shipping container. Shipping
containers will be secured with strapping tape and custody seals will be affixed prior
to shipment to the laboratory.

(c) All shipments will be accompanied by the COC record identifying the contents. The
original record will accompany1 the shipment and copies of the COC will be retained
by the field personnel for documentation. It is recommended that a copy of the COC
be faxed to the laboratory on the date of collection.

(d) If the samples are sent by common cannier, a bill of lading (e .g . , airbill) should! be
used. Receipts of bills of lading will be retained as part: of the permanent
documentation. Commercial carriers are not required to sign off on the custody form
as long as the custody forms remain sealed inside the sample cooler and the
custody seals remain intact.
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Tab l e ' 1 . 1
Maxiumum Constituent Concentrations in Soil

Sauget Area 2

Constituent
VOCs
benzene
chlorobenzene
elhylbenzene
4-methyl-2-pentanone
toluene
1,1 ,1-tr ichloroethane
o-xylene
xylenes(total)
SVOCs
1,4-dichlorobenzene
1 ,2-dichlorobenzene
1 ,2,4-trichlorophenol
naphthalene
2-methylnapthalene
N-nitrosodiphenylamine
pentachlorophenol
phenanthrene
fluoranthene
pyrene
butyl benzyl phthalate
benzo(a)anthracene
1,2,4-trichloroebenzene
chrysene
phenol
di-n-butyl-phtha!ate
di-n-octyl-phthalate
bis(2-ethylhexyl)phthalate
PCBs
Aroclor 1 232
Aroclor 1242
Aroclor 1 248
Aroclor 1 254
Aroclor 1 260
Dioxins
2,3,7, 8-TCDD
Metals
antimony
arsenic
cadmium
chromium
copper
cyanide
lead
mercury
nickel
selenium
silver
thallium
zinc

Site O
30.8
58.9
167
7.69
29.5
i.-i i

6 1 5 4

1030
606
26.9
34.6
160
50

1620
230 1
74

2132
3846
12 1 .7
65,3
282

30.3
1871

(3.00017

31

341

6.3 1
136

1398

Site P

0.4 13

0.45

8.87
3.625

3.1375
16 .25

15
526
3.9 I

Site Q

1 1 00
790
250

2400

2300

1200

900

1 1 00

70
360

16000

0.0033

17900
0 .2 16

1 52000
3650
1630

195000
4.9
371
59.9
30.2
0,89
9520

Site R ''
5800

19000

4800

Site S

450
93

990
12

620

200

490

1 500
310

20000

85
69
41

139

0.392
3.5

327

all concentrations in ppnri
A •• Soil sampling at Site R showed VOC concentrations ranging from .15 to 5800 ppm. SVOCs
were found at levels ranging from 0.017 to 19,000 pprn. Pesticides were found at levels ranging
from 0 . 1 1 to 99 pprn and IPCEis 'were detected at levels ranging from 0.75 to 4,800 pprn. Elevated
levels of arsenic, chromium, lead, nickel, arid mercury were also detected in Site R soils.



Saur 'fea 2 Sires
rSP for Ecological! ~sssfrisfii

te'/fSJOrc 0
05/17/2001

Table 2 Biota Tissue Analyses: Anaiyiicai iviethod, Number, Sample rressrvatlon,
Goniainer Specifications, and Holding Time Requirements

Parameter

SVOCs

Herbicides

Pesticides

Uioxins/
Dibenzofurans

PCBs

Metals

Analytical Method'3'

8240

8151 A

8081 A

8090""

680

6010B( ICP)/7000
Series Methods

(GFAA)/mercury -
7471 A

Number of Samples !D)

24 vegetation/
24 earthworm

24 vegetation/
is, eann'.vorrn

24 vegetation/
24 earthworm

24 vegetation/
24 earthworm

24 vegetation/
24 earthworm

24 vegetation/
24 earthworm

UA/uc samples
Field Blanks

5

5

5

5

5

5

Duolicates !c>

2

2

2

2

2

2

MS/MSD

1

1

1

T

1

i

Sample Container

seaiabie plastic bag

seaiabie plastic bag

Preservative

Store at <-10°C (dry ice)

Store at <- lO°C idrv ice'i
i

seaiabie plastic bag

seaiabie piasiic bag

scalable plastic bag

seaiabie plastic bag

Store at <-10°C (dry ice)

Store a: <- 10°C (dry Ice)

Store at < - 10°C(dry ice)

Siore at <-10°C (dry ice)

Holding Time ""

Extraction' 14davsaf i e r
collection/thaw. Analysis'
wiihin 40 days of extraction

Extract ion: 14 days after
collection/thaw. Analysis.
within 40 days of extraction

Extraction: 14 days after
collection/thaw. Analysis:
within 40 days of extraction

Extraction: 14 days after
collection/thaw. Analysis:
within 40 days of exiraciion

Fxiraciion: 14 davs after
collection/thaw. Analysis:
within 40 days of extraction

ISO days - ail rneiais except
mercury. Mercury - 28 days.

(3) - Analytical Method is from uSEFA 3VV-64G, 3rd Edition. December 1396 unless otnepA-ise specified
(b) - Number of sarnpfss doss net include QA/'QC sampies.
(c) - iEPA requires one duplicate per 10 samples collected
(d! - Aii holding times start from the time samples are thawed if received frozen
(e) - SW-S46. 3rd Eaition, September 1S84 method included in ihe December 19% update
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1 .0 PROJECT DESCRIPTION

In accordance with an Administrative Order by Consent between the USEPA and the
Respondents for the Sauget Area 2 Site, a Remedial Investigation and Feasibility Study (IRI/FS)
is required for the site. The following Quality Assurance Project Plan (QAPP) describes the
organization, objectives, planned sampling and analysis activities, and the specific quality
assurance/quality control (QA/QC) procedures to generate valid and usable data from biota
samples in support of the Ecological Risk Assessment (ERA) for the Sauget Area 2 Sites
located in the Villages of Sauget and Cahokia, St. Clair County, Illinois. The Ecological Risk
Assessment is part of the environmental investigations carried out undler the RI/FS under the
direction of the USEPA Region 5 and the Illinois Environmental Protection Agency (IEPA).
Further site details and investigations are described in the Rl/FS Support: Sampling Plan and
IE col o g i ca I R i s Ik Ass ess m e nt Wo irk pi a n.

1.1 INTRODUCTION
The Field Sampling Plan (FSP), the Health and Safety Plan (HASP), the Ecological Risk
Assessment Workplan, and Surface Water/Sediment/Aquatic Biota QAPP define the overall
Workplan for the environmental investigation in support of the ERA at the Sites. This QAPP
includes the FSP for the terrestrial ERA sampling activities; the FSP will also be submitted as a
separate document.

1.2 SITE FACILITY DESCRIPTION, HISTORICAL DATA AND CURRENT STATUS
Sauget Area 2 is located in the City of East St. Louis and the Villages of Sauget: and Cahokia in
St. Clair County, Illinois. The Sauget Area 2 study area is east of the Mississippi River and
south of the MacArthur bridge railroad tracks. The study area is west of Route 3 (Mississippi
Avenue) and north of Cargill Road.

Site £ormer_Use_______________ Municipality

Site O Sewage Sludge Dewatering Village of Sauget
Site P Municipal and Industrial Waste Disposal City of East St. Louis

Village of Sauget
Site Q Municipal and Industrial Waste Disposal Village of Sauget

Village of Cahokia
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Site R Industrial Waste Disposal Village of Sauget
Site S Chemical Reprocessing Waste Disposal Village of Sauget

These sites are located in an area historically used for heavy industry, including chemical
manufacturing, metal refining and power generation, and 'waste disposal. Currently, the area is
used for heavy industry, 'warehousing, bulk storage (coal, refined petroleum, lawn and garden
products and grain), waste water treatment, hazardous waste treatment, waste recycling and
truck terminals. Four commercial establishments are located at the north end of the study area.
No residences are located 'within the study area. Residential areas closest to Sauget Area 2 are
approximately 3,000 feet east of Site IP and about 3,000 feet east of Site O. These residential
areas are located, respectively, in East St. Louis and Cahokiia.

1 .2.1 Site Location and Physical Selling
Sauget .Area 2 is located in the floodplain of the Mississippi River in an area known as American
Bottoms. Topographically, the area consists primarily of flat bottom land although local
topographic irregularities do occur. Generally, land surface in the American Bottoms slopes
from north to south and from east to west toward the Mississippi River. Land surface elevation
ranges from 400 to 410 feet above Mean Sea Level (MSL) with little topographic relief.

Sauget Area 2 consists of five former disposal areas, Sites O, IF', Q, R and S, adjacent, or in
close proximity, to the Mississippi River. These five Sites were given letter designations by the
Illinois Environmental Protection Agency (IERA) in the 1980s. Two of these sites, Sites Q and
R, are located on the wet side of the floodwall and levee which is operated and maintained by
the US Corps of Engineers and the Metro East Sanitary District. The floodwall is designed to
protect the City of East St. Louis and the Villages of Sauget and Cahokia from 'flooding. Sites
O, P and S are located on the dry side of the floodwall and levee.

1 .2 .2 Present and Past Facility Operations and Disposal Practices
Each of the five sites in Sauget Area 2 is described below.. Maximum chemical concentrations
included in these site descriptions were included by USEPA in the AOC and are summarized in
Table 1.
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1.2.2.1 SiteO
Site O, located on Mobile Avenue in Sauget, Illinois, occupies approximately 20 acres of land to
the northeast of the American Bottoms Regional Wastewater Treatment Facility (ABRTIF). An
access road to the ABRTF runs through the middle of the site. In 1952, the Village of Sauget
Waste Water Treatment Plant began operation at this location. In addition to providing
treatment for the Village of Sauget, the plant treated effluent from the various Sauget industries,

During its operation, the treatment pliant received and treated industrial and municipal
wastewater, most of 'which was from area industries, at a irate of approximately 10 million
gallons per day.

Four lagoons were constructed at the wastewater treatment plant in 1965 and placed in
operation in 1966/1967. Between 1966/67 and approximately 1978, these lagoons were used
to dispose of clarifier sludge from the wastewater treatment plant. They 'were designated as
Site O during a site investigation conducted by IEPA in the 1980s. The lagoons were closed in
1980 by stabilizing the sludge with lime and covering it with approximately two feet of clay.
Currently, the lagoons are covered with clay and are vegetated.

Parties that USEPA claims discharged to the Sauget Wastewater Treatment Plant during the
time period that the sludge lagoons were in operation included, at a minimum:

Amax Zinc Corporation,
American Zinc Company
Cerro Copper Products Company
Clayton Chemical Co.
Darling Fertilizer
Ethyl Corporation

« Ethyl Petroleum Additives, Inc.
• Midwest Rubber Reclaiming
• Mobil Oil Corporation
'» Monsanto Company
» Rogers Cartage Company
» Wiese Planning and Engineering

Parties which own and/or operate, or previously owned and/or operated, portions of Site O
include:

• Village of Sauget
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The USEPA reports that soil samples collected from Site O contain VOCs, SVOCs, PCBs,
dioxin and rnetals at concentrations of up to:

YQCs_iEBbl_
Benzene 30,769
Chlorobenzene 58,974
Ethylbenzene 166,667
4-Methyl-2-Pentanone 7,692
Toluene 29,487
Xylenes 615 ,385

PCBstoeb]______________

Aroclor 1232
Aroclor 1242

Dioxin_Qyjbl_

30,366
1 ,87 1 ,795

Tetrachlorodibenzo-p-dioxin 170

Cadmium
Copper
Mercury
Nickel
Zinc

31
341

6,3
136

1 ,398

1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 , 2 ,4-Trichlorobenzene
1 , 1 , 1 -Trichloroethane
1,2,4-Trichlorophenol
Pentachlorophenol
Benzo(a)anthracene
Chrysene
Fluoranthene
Naphthalene
Phenanthrene
Pyrene
2-Methylnaphthalene
n-Nitrosodiphenylamine
Butyl Benzyl Phthalate

606,000
1 1 2,821

1 , 030 ,000
65 , 300

1 ,41 0
26,923

1 ,620,000
1 21 ,795
282,051

74,000
34,615

230,000
282,051
1 60 ,256

50,000
3,846, 1 54

The USEPA reports that groundwater samples collected fronn Site O contain VOCs, SVOCs and
metals at concentrations of up to:
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YQCsJfifibL_
Benzene 190,000
2-Butanone 62,000
Chlorobenzene 180,000
trans-1,2-Dichloroethene 14,000
Methylene Chloride 52,000
4-Methyl-2-Pentanone 38,000
1,1,2,2-Tetrachoroethane 12,000
Tetrachloroethene 10,000
Toluene 1 15,000
Trichloroethene 83,000

1.2.2.2 Site P

4-Chloroanil ine
1,2-Dichlorobenzene
1,4-Dichlorobenzene
4-Methylphenol
Phenol

MetajsJBQb)____

Sauget Area 2 Sites
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780
1 1 ,000
15,000

1 , 1 00
1 , 100

Arsenic
Cadmium
Lead

1 1 3
1 1

6,350

Site P, which is bounded by the Illinois Central Gulf Railroad tracks, the Terminal Railroad
Association tracks and Monsanto Avenue, occupies approximately 20 acres of land located in
the City of East St. Louis and the Village of Sauget. It was operated! by Sauget and Company
as an lEPA-permitted landfill from 1973 to approximately 1984, accepting general wastes,
including diatomaceous earth filter cake, from Edwin Cooper (now Ethyl Corporation) and non-
chemical wastes from Monsanto. IIEPA inspections documented the presence of drums labeled
"Monsanto ACL.-85, Chlorine Composition," drums labeled phosphorus pentasulfide from
Monsanto and Monsanto ACIL filter residues and packaging. Site P is currently inactive and
partially covered, however, access to the site is not restricted.

Parties which USEPA claims to have generated, disposed of, released into and/or transported
wastes to Site P include:

« Edwin Cooper Petroleum Additive
• Monsanto Chemical Company

USEPA claims that parties who potentially own, previously1 owned and/or operated Site P
include:
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• Gulf-Mobile & Ohio Railroad
<» Metro East Sanitary District

Sauget Area 2 Sites
Terrestrial Biota QAPP

Revision 1
May'22, 2001

Sauget and Company

» Southern Railway System
« Union Electric Company

USEPA reports that soil samples collected from Site P contain VOCs, SVOCs and metals at
concentrations of up to:

Toluene
Xylenes

413
450

1,2-Dichlorobenzene
1,4-Dichlorobenzene
Phenol
Di-n-Butylphthalate

3,625
8,875
3,875

16,250Metals_andJnorgan£|s_(EfiD3l___
Lead 526
Mercury 3.9
Cyanide 15

1.2.2.3 Site Q
Site Q, a former subsurface and surface disposal area, occupies approximately 90 acres in the
Villages of Sauget and Cahokia. This Site is divided by the Alton and Southern Railroad into a
northern portion and! a southern portion. The northern portion consists of 65 acres bordered on
the north by Site R and Monsanto Avenue. The northern portion is bordered on the south by the
main track of the Alton and Southern Railroad and property owned by Patgood, Inc. On the
east, the northern portion of the site is bordered by the Illinois Gulf Central Railroad and the US
Army Corps of Engineers (USAGE) flood control levee and on the west the Site is bordered by
the Mississippi River.

The southern portion consists of 25 acres, north of Cargill Road and south of the Alton and!
Southern Railroad. The southern portion is bounded on the west by a ten-foot: wide strip of
property owned by Union Electric for transmission lines and a spur track of the .Alton and
Southern Railroad to the Fox Terminal. A barge terminal operated by St. Louis Grain Company
is located between the Union Electric property, the spur track and! the Mississippi River.
L:\Laurie\Sauget\QAPP\QAPjPwra.doc Q



Saugef Area 2 Sites
Terrestrial Biota QAPP

Revision 1
May 22, 2001'

Southern Site Q is bordered on the east by the Illinois Central Gulf Railroad and the flood
control levee.

Disposal started in the 1950s and! continued until the 1970s. Sauget and Company started
operation of a landfill south of the River Terminal in 1966 and terminated operations in 1973.
This facility took various wastes including municipal waste, septic tank pumpings, drums,
organic and inorganic wastes, solvents, pesticides and paint sludges. It also took plant trash
from Monsanto, waste from other industrial facilities, and demolition debris.

Most of Site Q is covered with highly permeable black cinders. Eagle Marine industries and
Peavy Company, a division of Con-Agra, operate barge terminal facilities in the central part of
the northern portion of Site Q. The southern portion of Site Q is used for reclaiming rebar from
concrete and for construction debris disposal. A ten-acre site on the northern portion of Site Q
is currently used by Riveircity Landscape Supply as a bulk storage terminal for lawn and garden
products. Raw landscape products such as mulch, rock and soil are process and packaged are
also processed and packed on this portion of the site.

Access to some portions of the site is restricted by fencing and gates. Other parts of the site
have unrestricted access.

Site Q is on the west side of the LISCOE floodwall. In 1993, during the highest recorded flood in
St. Louis' history, Site Q was flooded. USEIPA conducted a CEIRCLA removal action at the
northern portion of Site Q in 1995. USE-PA conducted a second CERCLA removal action at the
southern portion of Site Q beginning in October of 1999 and into early 2000. During this
removal action, USEIPA excavated over 2000 drums and over 7,000 cubic yards of
contaminated soils containing metals, IPCIBs, and organics. Excavated material 'was transported
by rail to Oklahoma for disposal at Safety Kleen's Lone Elk hazardous waste landfill.

USEPA claims that the following parties potentially generated, disposed of, released into and/or
transported wastes to Site Q;

• AALCO Wrecking Company, Inc.
• Abco Trash Service
» Able Sewer Service
L:\Laurie\Sauget\QAPP\QAPjPwra.doc
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Ajax Hickman Hauling

At I a s S e irv i ce C o m pa n y
Banjo Iron Company
Barry We in miller Steel Fabrication
Becker Iron & Metal Corporation
Belleville Concrete Cont. Company
Bi-State Parks Airport
Bi-State Transit Company
Boyer Sanitation Service
Browning-Ferris Industries of St. Louis
C&E Hauling
Cargill Inc.
Century Electric Company
Circle Packing Company
Clayton Chemical Company
Coirkery Fuel Company
Crown Cork & Seal Company, Inc.
David Hauling
Dennis Chemical Company, Inc.
Disposal Service Company
D o re Wr e c k i n g C o nn p a n y
Dotson Disposal "AH" Service
Dow Chemical
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Evans Brothers
Finer Metals Company
Fish Disposal
IF r u i n - C o I n o n C o r p o rat i o n
Gibson Hauling
H.C. Fournie Inc.
HI.C. Fournie Plaster
Hilltop Hauling
Huffmeier Brothers
H u inter Pack! rig Corn pa ny
I Ilinois Department of Transportation
Inmont Corporation
Lefton Iron & Metal Company
Matlinckrodt Chemical
Midwest Sanitation
M i s s iss i p pi Va I ley Co nt roll
Monsanto Company
Myco-Gloss
Obear Nestor
Roy Baur
Thomas IByrcl
Trash Men Inc.
United Technologies Corporation
U.S. Paint Corporation

USIEIPA claims that the following parties potentially own, previously owned, and/or operated Site
Q include:

» Cahokia Trust Properties
» ConAgra, Inc. (lessee)
» Eagle Marine Industries Inc.
L\Laurie\Sauget\QAPP\QAPjPwra.doc
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Industrial Salvage & Disposal Company
Peavey Company
Phillips Pipe Line Company

Village of Cahokia
Village of Sauget
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Soil samples collected from Site Q are reported to contain VOCs, SVOCs, metals, IPCIBs and
dioxin, at concentrations of up to:

SVQCsifiBb]_____________
Chlorobenzene
Ethyl benzene
4-Methyl-2-Pentanone
Toluene
Xylenes

Aroclor 1248
Aroclor 1254
Aroclor 1260

Dioxin_tDDbJ_

2,3,7,8-TCDD

100,000
790,000
250,000

2,400,000
2,300,000

70,000
360,000

16,000,000

3.31

1,2-Dichlorobenzene 3,625
1,4-dichlorobenzene 1 ,200,000
Bis(2-ethylhexyl)phthalate 1 , 100 ,000
Di-n-Butylphthalate 900,000

Metals (ppm)
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
.Zinc

17,900
0.216

152,000
3,650
1 ,630

195,000
4.9

371
59.5
30.2

0,89
9,520

Groundwater samples collected from Site Q contain VOCs, SVOCs, metals aod Inorganics at
concentrations of up to:
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Benzene
Chlorobenzene
1,2-Dichloroethane
2-Hexanone
4-Methyl-2-pentanone
Toluene

2,000
6,700
3,000
3,500
2,700
1 ,600

Arsenic
Cyanide

0 . 100
1 ,560

SVQCslBQbL

4-Chloroaniline
Phenol
2-Chlorophenol
2, 4-Diclhlorophenol
2,4,6-Trichlorophenol
Pentachlorophenol
4-Methylphenol
2,4-Dimethylphenol
2-Nitroaniline
Acenaphthylene
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15 ,000
190,000

33,000
14,000

6,000
35,000
23,000

2,800
2,000
3,900

1.2.2.4 Site R
Site R, a closed industrial-waste disposal area owned by Solutia line, is located between the
flood control levee and the Mississippi River in Sauget, Illinois. Its northern border is Monsanto
Avenue and its southern border is Site Q. A portion of Site Q, known as the ""Dog Leg", is
located to the east of Site R. This site was once called the "Sauget Toxic Dump" and the
"Monsanto Landfill"; it is now known as the "River's Edge Landfill".

Industrial Salvage and Disposal, Inc. ( ISO) operated the River's Edge Landfill for Monsanto from
1957 to 1977. Hazardous and non-hazardous bulk liquid and solid chemical wastes and
drummed chemical wastes from Monsanto's W.G. Krummrich plant and, to a lesser degree, its
Queeny plant in St. Louis were disposed at Site R. Disposal began in the northern portion of
the site and expanded southward. Wastes contained phenols, aromatic nitro compounds,
aromatic amines, aromatic nitroamines, chlorinated aromatic hydrocarbons, aromatic and
aliphatic carboxylic acids and condensation products of these compounds.

In 1979, Monsanto completed the installation of a clay cover on Site R to cover waste, limit
infiltration through the landfill, and prevent direct contact with fill material,. The cover's thickness
ranges from two feet to approximately eight feet. In 1985, Monsanto installed a 2,250-foot long
rock revetment along the east bank of the Mississippi River adjacent to Site R. The purpose of
the stabilization project was to prevent further erosion of the riverbank and thereby minimize
L:\Laurie\Sauget\QAPP\QAPjPwra.doc 10
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potential for the surficial release of waste material from the landfill. During the 1993 flood, Site
IF! was flooded but the clay cap 'was not overtopped. No erosion of the river bank or cap
resulted from this flood.

Access to Site R is restricted by fencing and is monitored by plant personnel.

On February 13, 1992, the State of Illinois and Monsanto signed a consent decree entered in St.
Chair County Circuit Court requiring further remedial investigations and feasibility studies to be
conducted! by Monsanto on Site R. The results of the Remedial Investigation/Feasibility Study
were submitted to Illinois ERA in 1994. Solutia made a good faith offer to the IIEPA to install an
engineered cap and a leachate recovery system in 1997.

Parties who are claimed to own, previously have owned and/or operated Site R include:

• Cahokia Trust Properties • Solutia line
» Monsanto Company « Sauget and Company

Sediment samples collected from a drainage ditch around Site R showed VOC concentrations
ranging from 0.002 to 0.035 ppm. SVOC concentrations in sediments ranged from 0.045 to
3.99 ppm. PCBs were detected at concentrations ranging from 0.08 to 1.5 ppm. Elevated
levels of metals, particularly aluminum, iron and magnesium, were also detected. Sediment
samples collected adjacent to the Mississippi River on the west side of Site R showed SVOC
concentrations ranging from 0.001 to 7.7 ppm. PCBs were also detected at concentrations
ranging from 0.00001 to 0.23 ppm.

Soil samples collected from Site R showed elevated levels of VOCs ranging from 0 . 1 5 to 5,800
ppm. SVOCs 'were found at levels ranging from 0.017 to 19,000 ppm. Pesticides were found at
levels ranging from 0 .01 1 to 99 ppm and PCBs were detected at levels ranging from 0.075 to
4,800 ppm. Elevated levels of arsenic, chromium, lead, nickel and mercury were also detected
in Site R soils.
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SVOC concentrations in leachate samples ranged from 0.6 to 12 .3 ppb. Pesticide
concentrations ranged from 0.5 to 3.0 ppb and PCBs 'were detected at 0.08 ppb. Dioxin/furan
concentrations ranged from 0.0001 to 0.0014 ppnn. Cyanide was also detected at 71 ppb.

Groundwater samples collected from wells on and immediately downgradient of Site R had
VOCs concentrations ranging up to 38, 136 ppb. SVOCs were detected at concentrations as
high as 2,973,885 ppb. Historical groundwater data is presented in the Site Sampling Plan
(SSIP). The following constituents were detected at the following maximum concentrations:

Uppeir Hydirogeotogic Unit (UHU)

VQCsJfiEb]

Acetone 69,000
Benzene 1 1 ,300
Bromoform 4,700
2-Butanone 3 , 100
Chlorobenzene 158,000
Chloroethane 10,000
Chloroform 1 ,600
1 .1-Dichloroethane 4,700
1.2-Dichloroethane 16,500
1,1-Diclhloroetheine 2,800
trans-1 , 2-Dichloroethene 1 1 , 300
Methylene Chloride 22,400
4-Methyl-2-pentanone 3, 1 00
1 , 1 ,2,2-Tetrachloroethane 7,000
Tetrachloroethene 4,1 00
Toluene 6,000
1,1,1-Trichloroethane 3,800
Trichloroethene 4,61 0
Vinyl Chloride 24,500

L:\Laurie\Saugel\QAPP\QAPjPwra.doc

Aniline
2-Chloroaniline
3-Chloroaniline
4-Chloroaniline
2-Nitroaniline
4-Nitroanil ine

1,2-IDichloiroberizene
1,3-Dichlorobenzene
1 , 4-D ich I o robe nze ne
1 , 2 , 4-Tri ch 1 o ro be nze n e

Nitrobenzene
2-Nitrochlorobenzene
3-Mitrochlorobenzene
4-Nitrochlorobenzene

Phenol
2-Chorophenol
4-Chlorophenol

200,000
300,000
100,000
200,000
500,000
500,000

100,000
100,000
100,000
100,000

100,000
3,400,000

730,000
1 ,500,000

2,000,000
540,000
210,000
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Middle Hydrogeologic Un i t (MHU)

VQCsjtefib)_____________

Acetone 22,000
Benzene 9,980
Chlorobenzene 60,200
Chloroform 400
Chloromethane 2,500
1.1-Dichloroethane 1 ,200
1.2-Diclhloroethane 9,200
1,1-Dichloroethene 700
trans-1,2-Dichloroethene 1 1 , 300
Ethylbenzene 2,500
Methylene Chloride 2,260
4-Methyl-2-Pentanone 3, 100
Tetrachloroethene 1 ,050
Toluene 3,000

2,4-Dichlorophenol 340,000
2,4,6-Trichlorophenol 100,000
3-Methylphenol 280,000
4-Methylphenol 47,000
2,4-Dimethylphenol 100,000
4-Chloro-3-Methylphenol 100,000
4-Nitrophenol 500,000
Naphthalene 100,000
2-Chiloronaphthalene 100,000
BenzoicAcid 50,800
Benzyl Alcohol 1 ,830
Bis(2-chloroethoxy)methane 100,000
Bis(2-ethylhexyl)phthalate 100,000
4-Nitrodiphenylamine 1 ,250

SVQCsiQfib)_____________

Aniline 685,000
2-Chloroaniline 329,000
3-Chloroaniiliine 57,200
4-Chloroaniline 105,000

1,2 -Dichl o robenze ne 25,000
1.3-Dichlorobenzene 25,000
1.4-Dichlorobenzene 25,000
1,2,4-Trichlorobenzene • 25,000

Nitrobenzene 25,000
2-Nitrochlorobenzene 463,000
3-Nitrochlorobenzene 460,000
4-Nitrochlorobenzene 185,000

L:\Laurie\Sauget\QAPP\QAPjPwra.doc 13



Sauget Area 2 Sites
Terrestrial Biota QAPP

Revision 1
May 22, 2001

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride
Xylenes

950
500

2,500
2,500

Deep Hydrogeologic Unit (DHU)

VQCsj[ep_b]______________

Acetone 500
Benzene 613
Chlorobenzene 7,380
Chloromethane 500
1,2-Dichloroethane 1 ,9 10
trans-1,2-Dichloropropene 720'
Ethylbenzene 500
Methylene Chloride 1 ,790
4-Methyl-2-Pentanone 1 , 190
Tel: r a c h I o ro el: h e n e 1,2 2 0
Toluene 2,070
Trichloroethene 500

Phenol
2-Chorophenol
4-Chlorophenol
2,4-Dichloro phenol
2,4,6-Trichlorophenol
Peritachlorophenol
3-Methylphenol
2,4-Dimethylphenol
4-Nitrophenol
Naphthalene
Chrysene
Fluoranthene
Pyrene
n-Nitrosodiphenylamine
Bis(2-ethylhexyl)phthalate

SVOCsfppbl

Aniline
2-Chloroaniline
3-Chloroaniline
4-Chloroaniline
2-Nitroaniline
4-Nitroaniline

1 ,2-Dichlorobeinzene
1,3-Dichlorobenzene
1 ,4-Diclhilorobenzene
1 ,2,4-Tiriclhilorobeinzene

1 , 100 ,000
160, 000

67,000
83,000
25,000

125,000
110,000

25,000
125,000

25,000
25,000
25,000
25,000
25,000
25,000

48,000
195,000
52,400
56,900

5,000
5,000

9,810
950

2,250
950
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1 ,0 10
219 ,000

30,900
1 15 ,000

Phenol
2-Chorophenol
4-Clhloroplhenol
2,4-Dichlloropheniol
2,4,6-Trichlorophenol
Pentachlorophenol
2,4-Diirnethylphenol

33,000
8,500

18,000
12,800

3,030
2,500
1,400

Benzo(a)pyrene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Naphthalene
Pyrene

1 ,300
1 ,300
1 ,300
1 , 100

800
950

4-Nitrodiphenylamine 5,000
n-Nitrosodiphenylamine 1 ,900

Bis(2-chloroethyl)ether 2,900
Bis(2-cloroisopropyl)ether 2,900

Bis(2-ethylhexyl)phthalate 5,000
Di-n-Butylphthalate 5,000

3,3'-Dichlorobenzidene 8,500
Hexachlorocyclopentadiene 10,000
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1.2.2,5 SiteS
Site S is located southwest of Site O. Allegedly, the property is, or was, owned by the Village of
Sauget and the Resource Recovery Group. In the mid-1960s, solvent recovery began on site
under Clayton Chemical, which is now owned by the Resource Recovery Group (RRG). The
waste solvents were steam-stripped resulting in still bottoms that 'were allegedly disposed of in a
shallow, on-site excavation that is now designated Site S. Historical aerial! photographs indicate
that Site S was potentially a 'waste and/or drum disposal area. The northern portion of the site
is grassed and its southern portion is covered with gravel and fenced.

Soil samples collected from Site S are reported to contain VOCs, SVOCs, RGBs and metals at
concentrations up to:

SVQCs_[Qeb]______________

Ethylbenzene 450,000 Naphthalene 200,000
4-Methyl-2-Pentanone 93,000
Toluene 990,000 Bis(2-ethylhexyl)phthalate20,000,000
1 , 1 , 1 -Tiriichloroethane 12 ,000 Butyl Benzyl Phthalate 490,000
Xylenes 620,000 Di-n-Butylphthalate 1 ,500,000

D i-n-Octy I phtha late 310,000
PCBsJfifib)______________ Metalsjfifim)
Airocllor 1248 85,000 Copper 139
Aroclor 1254 69,000 Lead 0.392
Airocllor 1260 41,000 Mercury 3.5

Zinc 327
Additional information regarding environmental investigation at the Sites may be found in the
Site Sampling Plan.

1.3 PROJECT OBJECTIVES AND SCOPE
The purpose of this RI/FS is to gather sufficient information to quantify potential risks to
ecological and human health receptors based on the presence of chemical residuals in
environmental media. This QAPP reflects the objectives of the terrestrial portion of the ERA
only, 'which is to determine if chemicals detected in soil will affect the terrestrial ecosystem.
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Vegetation (e .g . , grasses) will be collected to characterize if contaminant uptake is occurring in
plants, and if so, the potential adverse effects to the prairie vole (Microtus ochrogaster) that
consumes these plants. Because earthworms (Lumbricus sp.) ingest soil, they will be collected
to characterize potential adverse impacts to a vermivore, the short-tailed shrew (Blarina
brevicauda). In order to correlate with contaminant concentrations in soil, samples of biota will
be collected from the same locations where soil/waste characterization samples are collected.
Samples of biota will be analyzed for chemicals that may bioaccumulate including semi-volatile
organic compounds (SVOCs), pesticides, herbicides, PCBs, dioxins/furans, and Target Analyte
List (TAL) metals.
Due to sample size limitations for earthworms, sample analyses hierarchy will be performed, if
necessary. Earthworm samples will be analyzed for PCBs first, followed by all other parameters
including SVOCs, dioxins, herbicides, pesticides, lipids, and metals if sufficient sample mass
can be collected.

1.4 SAMPLING PLAN DESIGN AMD RATIONALE;
The sampling plan design and rationale for sample locations for the ERA is described in Section
4 and in the separate Ecological Assessment Field Sampling Plan.

1.5 ANALYTICAL PARAMETERS, RATIONALE, MEDIA, AND FREQUENCY
Chemical data for all biota will be used in the Ecological Risk; Assessment. Sample matrices,
analytical parameters, and sample collection frequencies are shown in Tables 2 through 7.
Project-required reporting limits (RL) for biota samples were developed through the USEIPA
Data Quality Objective (DQO) process (Section 3) and are based on data searches from the
scientific literature for background concentrations and bioaccumulation information. Where this
information was not available, method-and practical limits of quantitation from laboratory
instrumentation in tissues were used to form the basis for the RL. In cases where the laboratory
reporting limit does not meet the ecological iris Ik-based criterion, a footnote appears in the tables
explaining the approach to report bellow the RLs down to the laboratory method detection limit
(MDL).
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The laboratories will report their MDLs as shown in the laboratories' QA Plans, included as
Attachments A and B. The laboratory reporting limits will be supported by a low-level standard
in their calibration curves (organic compounds) for all compounds for which they cannot achieve
the project RLs. For those compounds that the laboratory reports between the RLs and the
MDLs, the results will be flagged as estimated ("J"). This approach will generate the lowest
level reporting using the laboratory protocols and USEPA methods described.

To meet the needs of this program, the project team will work together frequently to ensure that
the resulting project RLs are as low as technically feasible and that sample analytical results will
achieve RLs within the limits of the selected analytical methods. The usability of such data with
higher RLs will be evaluated during the risk assessment activities. For purposes of perform ing
risk assessment studies, levels of non-detected constituents will be assumed to be present at
concentrations equal to one-half of the sample-specific reporting limit in media where at least
one sample has a detected constituent',

Sample types and frequency are found in Section 4 of the QAPP and the separate FSP.

1,6 DATA QUALITY OBJECTIVES
The DQO Process is a series of planning steps designed to ensure that the type, quantity, and
quality of environmental data used in decision making are appropriate for the intended
application. The DQO process presented below is consistent with USEPA guidance (USEPA,
1994b).

Step 1:: State the problem.

This step involves a description of the problem(s) and specifications of available resources and
relevant deadlines for the study.

1 For example, if a constituent is not detected in any sample, the concentration of that constituent will be
assumed to be zero.
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1. Identify the members of the planning team. The planning team is listed in Section 2 and
Figure 3 of the QAPP. Planning has benefited from input from Charles R. Harman (AMEC),
Steven Smith (Solutia), and Mike McAteer (USEPA RPM) as well as other technical
personnel in these organizations and in supporting consulting firms.

2. Identify the primary decision-maker. The primary decision-maker is Steven Smith at Solutia
and Mike McAteer at USE-PA,

3. Develop a concise description of the problem. Chemical contamination has been detected
in Sites O, P, Q, R, and S 'which may pose adverse ecological risks to the terrestrial biota
inhabiting the sites or adjacent areas.

4. Specify available resources and relevant deadlines for the study. The PR.P committee,
Solutia, and AMEC will provide the resources necessary to meet the stated objectives. The
project schedule is provided in Section 1 .7 . The ecological work will consist of a site
reconnaissance survey, terrestrial biota sampling, and an ERA report, at dates to be
determined.

Step 2: Identify the decision.

This step involves a statement of the decision that will use environmental data and the actions
that could results from this decision.

1. Identify the principal study decision - Do chemical contaminants in soils, vegetation, and
macroinvertebrates pose an unacceptable environmental risk to ecological receptors as
represented by Assessment Endpoints?

2. Define alternative actions that could results from resolution of the principal study question.
Information on ecological risk might be used to determine if any remedial activities are
needed, plan remedial activities for environmental media within and adjacent to Sites O, P,
Q, R and S, and/or determine the potential risks associated with remediation.

3. Combine the principle study question and the alternative actions into a decision statement.
Decide if remedial activities are needed to reduce unacceptable risks to ecological
receptors.. Identify which risks need to be addressed. Decide if remediation would result in
net environmental benefits to ecological receptors.
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4. Organize multiple decisions. Decisions are organized as follows: How will unacceptable
risks be determined? Are there unacceptable risks? What receptors and media contribute
to risks? What remedial actions will reduce these risks to acceptable levels? What are the
risks posed by these remedial steps? Will remediation result in net environmental benefits?

Step 3: Identify the inputs to the decision.

This step involves listing environmental variables or characteristics that will be measured and
other information needled to resolve the decision statement.

1. Identify the information that will be required to resolve the decision statement. To resolve
the decision statement, measurement of constituents in soil, vegetation, and
macroinvertebrates and community evaluation of fauna and flora using multiple lines of
evidence are necessary.

2. Determine the sources for each item of the information identified. Chemical measurements
in biota ( i .e . , vegetation, earthworms) will be performed using standard USEPA methods
(SW846) as described in Section 7 of this QAPP. Biota samples will be analyzed for those
chemicals that bioaccumulate by standard USEPA methods as described subsequently in
the QAPP. Sample media, analytical parameters, and frequencies of sample collection and
measurements are shown in Tables 1 through 7.

3. Identify the information necessary to establish the action level. A discrete action level is
inappropriate for evaluating ecological risk; therefore, the multiple lines of evidence
approach will be used. In accordance with this method, the risk assessor needs the
following information: 1) the confidence in each measure of risk (measurement endpoint), 2)
the response in the measure, based on chemical/toxicological results, and 3) the
concordance among measures (variability). This approach is described in the ERA
Workplan. As an initial screening level of risk, and to help establish project-specific
reporting limit requirements, risk-based concentrations (RBCs) of contaminants to be
measured in biota were established to help set the DQOs for the ERA (Table 8).

4. Confirm that appropriate measurement methods exist to provide the necessary data.
Analyses of biota samples will be performed in strict accordance with USEPA methods
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(SW846, latest: edition) with appropriate modifications for tissue extractions and cleanup
procedures (Section 7). Chemical measurement methods must be able to meet sensitivity1

requirements for the ERA; therefore, RLs for biota samples were developed through the
LISEPA DQO process through searches of background concentrations and bioaccumulation
information available in the scientific literature. Where this information was not available
(e.g. , herbicides in biota), method and practical limits of quantitation, from tissue analysis in
the laboratories formed the basis for the IRIL In cases where the laboratory reporting limit
does not meet the ecological risk-based criteria, a footnote appears in the tables (Tables 2
through 7) explaining the approach to report below the RLs down to the laboratory detection
limit to obtain the necessary data.

Step 4: Define the boundaries of the study.

A detailed description of the spatial and temporal boundaries of the problem, characteristics that
define the populations of interest, and any practical considerations of interest are described in
this step.

1. Specify the characteristics that define the population of interest. Local populations of
ecological resources include those individuals that inhabit or feed from the areas around
Sites O, P, Q, R, and S.

2. Define the spatial boundary of the decision statement
a. Define the geographic area to which the decision statement applies - For the ecological
assessment, the geographic boundaries include Sites O, P, Q, R, and S. The proposed
sample locations for biota collection are the same locations from which surface soil and
waste characterization samples will be gathered..

. I). When appropriate, divide the population into strata that have relatively homogenous
characteristics. The local populations will be considered one at Sites O, P, Q, R, and S.

3. Define the temporal boundary of the decision statement.
a. Determine the timeframe to which the decision statement applies. It will be assumed
that samples collected during 2001 represent current conditions,
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b. Determine when to collect the data. Data collection activities will be performed during
Summer 2001.

4. Define the scale of decision making. The assessment: will be based on historical data as
well as the information gathered during 2001 . The decision will be made at spatial scales
appropriate to the selected Assessment Endpoints.

5. Identify practical constraints on data collection - Collection efforts will be influenced by
weather conditions (especially rain), availability of biota for collection for sample analysis, as
well as by the suitability of habitats to support biota. Matrix effects on the accuracy of the
chemical measurements for some tissue analyses may pose a practical constraint on the
data usability for ecological risk calculations. Such effects will be minimized by using
cleanup techniques in the laboratory during sample preparation (Section 7).

Step 5: Develop a decision rule.

This step involves defining the parameter(s) of interest, specifying the action level and
integrating previous DQC) outputs into a single statement that describes a logical basis for
choosing among alternative actions

1. Specify the statistical parameter that characterizes the population of interest. A number of
statistical methods will be utilized to evaluate risk; however, chemical concentration data will
be expressed as arithmetic means, median, and 95th upper confidence intervals on the
mean (or maximum values if the data set is too small) for risk assessment calculations.

2. Specify the action level for the study. There is no single action level for establishing
ecological risk, it is dependent on integrating multiple lines of evidence that include toxicity
benchmarks, community analyses, and toxicity tests. Final remediation goals will be
determined when th.e remedy is selected. Remediation goals will establish acceptable
exposure levels that are protective of ecological receptors.

3. Develop a decision rule. The multiple lines of evidence approach will be used which
considers the confidence in each measure of risk (measurement endpoint), the response in
that measure, and the concordance amongst measures. This approach is described! in the
ERAWorkplan.
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Step 6: Specify the tolerable limit!; on decision errors,

This step involves determining tolerable decision error rates based on a consideration of the
consequences of making a decision error.

1. Determine the possible range of the parameter of interest. The measurement methods
defined can accommodate a wide range of chemical concentrations for each analyte of
interest. The project-specific RLs were developed using this DQO process, to meet the data
input requirements for the ecological risk assessment through data usefulness. The
historical range of chemicals of interest will be reviewed and discussed in the ERA report.

2. identify the decision errors and choose the main hypothesis,
a. Define both types of decision errors and establish the true state of nature for each

decision error. The two types of decision error are false negatives and false positives.
b. Specify and evaluate the potential consequences of each decision error. False

negatives could result in unresolved risks; the second can result in expenditures for
unnecessary remediation and additional ecological harm,

c. Establish which decision error has more severe consequences near the action level.
False negatives are considered to have more severe consequences to the environment.

3. Specify the range of possible values of the parameters of interest where the consequences
of decision errors are relatively minor (gray region). The "gray region"' is represented by
equivocal results from multiple lines of evidence approach and response that are considered
"small" (e.g., toxicity differences on the order of 30%).

4. Assign probability values to points above and below the action level that reflect the tolerable
probability for the occurrence of decision errors. Not applicable.

Step 7: Optimize the plan.

1, Review the DQO outputs and existing environmental data. There is no existing biota data
for use in the ERA. Historical data for other media will be reviewed and incorporated, if
acceptable, as part of the ERA report. The DQO outputs for this project, based upon this
DQO process, are described in detail in Section 3.
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2. Develop the general data collection design. The sampling plan design and rationale for
sample locations; in support: of the ecological assessment is summarized in Section 4 and
the separate FSP and explained in greater detail in the Ecological Risk Assessment
Workplan and the RI/FS Support Sampling Plan.

The highest level of data quality is defined for data generated in support of risk assessment.
Analyses will be performed in strict accordance with the IJSEIPA nnetlhocls defined in Section
7 of the QAPP'. Chemical data used in the ERA will be validated in accordance with USEPA
data validation guidance, and the QA/QC requirements described in the QAPP, Specific
DQOs for QA/QC to support the ERA chemical measurements have been defined for the
QA/QC parameters of accuracy, precision, sensitivity, representativeness, completeness,
and comparability and are described in Section 3.

1.7 PROJECT SCHEDULE
The project schedule for sampling and analysis in support of the Sauget Area 2 Sites ERA is
summarized below and depicted in Figure 4.

late August 2001
October •- November 2001
October 2001 - January 2002
November - December 2001
April 2002

Site Reconnaissance
Aquatic/Terrestrial Sampling Activities
Laboratory Analysis
Data Validation
Report Submission

L:\Laurie\Sauget\QAPP\QAPjPwra.doc 24



Saugef Area 2 Sites
Terrestrial Biota QAPP

Revision 1
May 22, 2001

2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The project organization and responsibilities for the Sites environmental activities is defined in
this section.. A Project Organization Chart is presented in Figure 3 and includes the individuals
discussed below.

2.1 LISEPA PROJECT MANAGER
The USEPA Region 5 Project Manager, Mike McAteer, has the overall responsibility for the
environmental activities in support: of the Sauget .Area 2 Sites RI/FS activities.

2.2 USEPA FIELD SERVICE STATION
The USEPA Field Service Station may assist the USEPA RPM in project support through the
technical review of documents, plans, and data, as necessary.

2.3 ILLINOIS ENVIRONMENTAL PROTECTION AGENCY PROJECT MANAGER
The IEPA Project Manager, Candy Morin, has the overall responsibility of ensuring that the
project meets the IEPA objectives and quality standards.

2.4 SITE PROGRAM MANAGER
The Site Program Manager and Chairman of the Sauget Area 2 Sites Group, Steven Smith of
Solutia, Inc. has the overall responsibility for ensuring that the project meets USE-PA objectives
and! quality standards. In addition, he is responsible for technical quality control and project
implementation and oversight. The Site Program Manager will ensure that technical, financial,
and scheduling objectives are achieved successfully. The Site Program Manager will report
directly to the USEPA Region 5 Project Manager and will provide the major point of contact and
control regarding the project. The Site Program Manager responsibilities include the following:

• Define project objectives and develop detailed workplans and schedule with the
project team;

» Establish project policy and procedures to address the specific needs of the entire
project as well as those of each task;
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« Acquire and apply technical and corporate resources as needed, to ensure
performance with budget and schedule constraints.

• Orient all field leaders and project team staff concerning the project's special
considerations;

» Develop and meet ongoing project and/or task staffing requirements, including
mechanisms to review and evaluate each task product:;

» Review the work performed on each task to ensure its quality, responsiveness, and
timeliness;

« Review and analyze overall task performance with respect to planned requirements;
• Approve all deliverables prior to their submission to the USEPA Region 5 Project

Manager
» Ultimate responsibility for the preparation and quality of interim and final reports; and
• Represent the project team at meetings and public hearings.

2.5 ECOLOGICAL PROJECT MANAGER AND FIELD LEADER FOR: ECOLOGICAL RISK ASSESSMENT
The Site Manager will be supported by the Ecological Project Manager and Field Leader for the
Ecological Risk Assessment:. AMEC Earth and Environmental, Inc. (AMEC) of Somerset, NJ
will perform, the sampling and analysis activities to support the Ecological Risk Assessment
evaluation at the Sites. Charles R. Harman, PWS will provide the high-level technical direction
for the ERA. The Ecological Project Manager is responsible for leading and coordinating the
day-to-day activities of the various resource specialists under his supervision in support of the
ERA activities. The Ecological Project Manager will report directly to the Site Program
Manager, Specific Ecological Project Manager/Field Leader responsibilities include the
following:

• Provision of day-to-day coordination with the Site Program Manager on technical
issues concerning the sampling and analysis of biota for the ERA;

» Development and implementation of the ERA Workplan and this QAPP, including the
specific field sampling plan activities described in Section 4;

» Coordination and management of field staff for the collection of biota samples and
documentation of field observations important for the ERA evaluation;
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• Implementation of QAPP procedures for the collection and analysis of samples from
biota;

• Adherence to work schedules provided by the Site Program Manager;
«> Identification of problems at the field team level, discussion of resolutions and

implementation of corrective actions, as necessary; and
» Prepare, review, and approve the ERA for the Sauget Area 2 Sites investigation

including coordination and oversight of technical efforts of subcontractors assisting
the ERA team.

2.6 ECOLOGICAL QA CHEMISTS
Quality Assurance (QA) oversight for the ERA sampling and analysis activities described in this
QAPP/FSP will be provided by Ms. Elizabeth Wessling and Ravichandran Mahalingam, Ph.D. ,
both of AMEC. Responsibilities include:

• Preparation of the QAPP/FSP in support of the ERA;
• Development of project DQOs to support the ERA activities;
« Coordination with the analytical laboratory and field teams, as necessary, to ensure proper

implementation of QAPP/FSP procedures;
» Coordination with the data validation team, as necessary, to determine data usability for

ecological risk evaluation;
» Technical assistance to the Ecological Project Manager and the Site Program Manager, as

necessary for chemistry and QA-related issues.

2.7 TECHNICAL STAFF FOR THEE ECOLOGICAL RISK ASSESSMENT ACTIVITIES
The technical staff for the ERA will be assembled from the AMEC staff and will be utilized! to
gather and analyze data and to prepare various task reports and support materials. All of the
designated technical team members are experienced professionals who possess the degree of
specialization and technical competence required to effectively and efficiently perform the ERA
work, The technical staff includes field observation and field sample collection staff, ecological
risk assessors, QA professionals, and regulatory experts.
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2.8 LABORATORY QUALITY ASSURANCE OFFICERS AND PROJECT MANAGERS
IResponsibilities of the analytical laboratories, STL - Savannah and Triangle Laboratories are
described in the attached QAPPs, provided as Attachments A and 6, respectively. STL-
Savannah will be used for analysis of SVOCs, IPCIBs, pesticides, herbicides, and metals. The
Project Manager is Michelle Owens at 912-354-7858, the Laboratory Manager is C. Henry
Beauchamp and the QA Manager is Kirstin McCracken.

Dioxin analyses will be completed by Triangle Laboratories. The Project Manager is Helen
Smpardos at 919-544-5729 and the QA Manager is Greg Johnson.

2.9 DATA VALIDATION
Data validation will be performed by AIVIEC Earth & Environmental, Inc. supervised! by Ms.
Elizabeth Wessling of the Denver, CO office and Ravichandran Mahalingam, Ph.ID of the
Atlanta, GA office.
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The DQO Process is a series of planning steps designed to ensure that the type, quantity, and
quality of environmental data used in decision making are appropriate for the intended
application. The DQO process presented is consistent with USEPA guidance (USEPA, 1994'b).
DQOs are quantitative and qualitative statements derived! from outputs of each step of the DQO
process that:

<» Clarify the study objective;
<» Define the most appropriate type of data to collect; and
» Determine the most appropriate conditions from which to collect the data.

The DQO process is developed through a multi-step process that was described in detail in
Section 1.

The overall QA objective for this project is to develop and implement procedures for field
sampling, laboratory analysis, chain-of-custody, and reporting for biota samples that will provide
technically valid results for use in the Ecological Risk Assessment. This section provides
specific project DQOs and intended data usages that were developed through the DQO
process. Specific procedures for sampling, chain-of-custody, laboratory instrument calibration,
laboratory analysis, reporting of data, internal QC, audits, preventive maintenance, and
corrective action are described in other sections of this QAPP.

3.1 LEVEL OF QUALITY CONTROL EFFORT
The following specific quality control parameters will be collected, prepared, and analyzed to
evaluate the quality of the data generated to support the ERA. The DQOs for Precision and
Accuracy are summarized in Tables 9 to 14. Sample types, criteria and corrective actions are
summarized in Table 15.

Field blanks, laboratory method blanks, field duplicates, matrix spikes and matrix spike
duplicates (MS/MSDs), laboratory control samples (ILCS), surrogates, laboratory calibration QC,
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and tissue standard reference materials (SIRIM) will be analyzed to assess the quality of the data
resulting from field sampling and analysis of environmental media.

3.1 . 1 Field/Trip Blanks
Field, blanks are equipment rinsate blanks for the same analytical parameters as for the samples
(SVOCs, pesticides, herbicides, dioxins, RGBs, and metals) and are intended to demonstrate
field decontamination efficiency. The field blank will consist of laboratory provided, distilled
interference-free water poured over the appropriate sampling equipment then preserved with
the appropriate preservative (Table 16) . Field blanks will be collected from trowels/shovels
used to collect earthworms and from shears/scissors used to collect vegetation. Field blanks
are collected at a rate of one per matrix per decontamination event.

The trip blank is necessary only if aqueous samples are collected for VOC analysis. Therefore,
trip blanks are not warranted for the terrestrial ERA sampling.

3.1.2 Field Duplicates
Field duplicates provide a measure of reproducibility (precision) for the sampling procedures
and the representativeness of the samples. Two co-located samples from a single location are
obtained and prepared and! analyzed by the laboratory. Each sample is labeled with a unique
sample number and both are submitted to the laboratory for separate analysis. Field duplicates
are collected at the frequency of one per ten samples collected per medium. Frequency and
acceptance criteria are defined in Tables 9 through 14, For this project, two duplicates will be
collected for vegetation and earthworms.

3.1 .3 Method Blanks
Method blank samples are generated within the laboratory and are used to assess
contaminated resulting from laboratory procedures. Results from the method blanks provide an
estimate of the variability with batches of the blank response and indicative of bias introduced
by preparation and analytical procedures. Method blank analysis must be performed for each
extraction or digestion batch for each analytical method at a minimum frequency of one method
blank per 20 field samples. Frequency and acceptance criteria for method blank acceptance
are listed in Tables 9 through 14.
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3,'1.4 Laboratory or Matrix Duplicates
Duplicate samples are two samples taken from and representative of the same population and
carried through all steps of the sampling and analytical procedures in an identical manner. In
the laboratory, duplicate samples or matrix duplicates (MD) are analyzed to check for sampling
and analytical repiroducibility as a measure of precision and representativeness. The duplicate
sample is a separate aliquot that the laboratory prepares and analyzed identically to the original
sample. The relative percent difference between the duplicate results is a measure of precision
and representativeness. Criteria for laboratory matrix duplicates for all compounds of interest in
biota are listed in Tables 9 through 14. Note that for organic analysis (Table 9), the matrix
duplicate precision requirements are equivalent to those indicated for the field duplicate
precision.

3.1 ,5 Matrix Spikes and Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicates (MSD) provide information about the effect of the
sample matrix (environmental medium) on the digestion and measurement methodologies. One
MS/MSD pair must be generated for every 20 or fewer biota samples for both organic and
inorganic analysis, Criteria for acceptance are based upon percent recoveries of the MS or
MSD and are defined in Tables 9 through 14 and are based upon those acceptance limits
provided by the IJSEPA Contract Laboratory Program (CLIP). However, as required by SW-846,
each laboratory must routinely update the accuracy limits based upon their experience with real-
world samples. Therefore, the limits achieved by the laboratories for accuracy may be different
than those indicated in these tables.

The relative percent difference of the MS/MSD results also gives a measure of the precision and
representativeness of the organic data (Tables 9 through 14).

3.1 .6. Laboratory Contirol Sample/Standard Reference Material
A laboratory control sample (LCS) and/or standard reference material (SRM) will be prepared
and analyzed with each batch of field biota samples or at a minimum frequency of one
LCS/SRM per 20 biota samples. The LCS/SRM will contain the compounds of interest for
organics and inorganics in an appropriate tissue matrix as available from a reliable, verifiable
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source (certified vendor, MIST). The results of the LCS/SRM must meet vendor's limits for
acceptance and measures the method accuracy (Table 13) .

For oirganics, standard reference materials will be obtained for tissues (biota), as available, for
the compounds of interest. Vendor-generated 95% confidence limits will be the acceptance
criteria for the SRMs. Frequency for SRMs is one per 20 samples per laboratory sample batch.

3,1 .7 Surrogate Spikes
A surrogate spike contains pure substances not usually found in nature, with properties that
mimic the compounds of interest. This spike is added to all organic samples prior to extraction
to assess the method accuracy in the sample matrix,. Criteria for surrogate spike recoveries are
listed in Tables 9 through 14, based upon those acceptance limits given in the USE-PA CLP.
However, as required by SW-846, each laboratory must: routinely update the accuracy limits
based upon their experience with real-works samples, Therefore, the limits achieved by the
laboratories for accuracy may be different than those indicated in these tables.

3.1 .3 Laboratory Calibration Check Samples
A variety of QC samples are analyzed for separate analytical methods to assess the accuracy of
the analysis on a day-to-day basis. These QC checks, include but are not limited to the
following: criteria for initial calibration, continuing calibration, baseline drift and contamination
which are performed per method requirements by the laboratory. The details of these QC
checks are available in the methods referenced in Section 7 and the laboratory-specific SOIPs
for analysis. A summary is presented in Table 15.

3.2 PRECISION

Precision is a measure of the degree to which two or more measurements are in agreement.
Field and laboratory precision QC requirements are listed in Tables 9 through 14. Field and
laboratory precision will be assessed through the calculation of relative percent differences
(RPD) of field duplicate results, MSD results, and MD results. The equations for the calculation
of precision criteria are listed in Section 12.
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3.2.1 Field Precision Objectives
Field precision will be assessed 'through the collection and measurement of field duplicates, as
described in Section 3 . 1 .2 .

3.2.2. Laboratory Precision Objectives
Laboratory precision will be assessed through the preparation and analysis of MSD samples for
organic compounds arid! MID samples for metals and organic compounds results, as described
in Section 3 . 1 .2 .

3.3 ACCURACY
Accuracy is the degree of agreement between an observed value and an accepted reference or
true value, .Accuracy will be assessed through the evaluation of recoveries of spiked
compounds of interest: into biota samples, as well as the evaluation of SRM for tissues and
through the evaluation of field and laboratory blanks. Accuracy criteria for MS/MSD samples,
LCS, and blanks are provided in Tables 9 through 14. The limits in these tables are those which
have been established through the USEPA CLP; however, as required by SW-846, each
laboratory must routinely1 update the accuracy limits based upon their experience with real-
works samples. Therefore, the limits achieved by the laboratories for accuracy may be different
than those indicated in these tables. The equations used for accuracy are listed in Section 12.

3.3.1 Field Accuracy Objectives
Field accuracy will be assessed through strict adherence, to sample handling protocols and
laboratory preservation and analysis holding times to maintain the integrity of the biota sample.

3.3.2 La bo rato ry Ace u racy O bjectives
Laboratory accuracy will be assessed through method blank analysis (Section 3 . 1 .3 ) , MS/MSD
(Section 3 . 1 .5 ) , SRM/LCS (Section 3 . 1 .6 ) , surrogate compound spikes (Section 3 . 1 . 7 ) ,
laboratory calibration checks (Section 3 . 1 .8) , and the determination of percent recoveries of the
QC samples. Accuracy control limits are given in Table 9 through 14 and also in the applicable
SOIPs as referenced in Section 7. Note that all chemicals of concern included in Tables 2
through 7 must be included in method spiking solutions for the LCS and MS/MSD samples.
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3.4 Sensitivity •• Reporting Limit Requirements
The sensitivity or reporting limit requirements for this project were defined to meet ERA
requirements. The compounds of concern, sampling media, and ecological project-required
reporting limits for the level of detection are presented in Tables 2 through 7.

These reporting limits will be achieved in tissue samples through following the procedures, as
specified in Section 7. Note that the achievable reporting limits in tissue samples may be
affected by matrix interferences. Sample cleanups, such as gel permeation chromatography
(GPC) and silica gel, may be performed by the laboratory to minimize matrix effects and to
obtain project reporting limits.

The rationale for the project reporting limits and discussion of approach to report: to the MDLs
when necessary to achieve risk-based levels of detection were discussed in Section 1 .5 .

3.5 COMPLETENESS
Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected under normal conditions. The equation for
completeness is presented in Section 12.

3.5.1 F'ieldl Completeness Objectives
Field completeness is a measure of the amount of valid measurements obtained from all field
measurements taken for the project. The field completeness objective for this project is greater
than 90 percent.

3.5.2 Laboratory Completeness Objectives
Laboratory completeness is a measure of the amount of valid measurements obtained from all
laboratory measurements taken for the project. The laboratory completeness objective for this
project is greater than 90 percent.
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3.6 REPRESENTATIVENESS
Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process conditions, or
an environmental conditions within a defined spatial and/or temporal boundary.
Representativeness is dependent upon the proper design of the sampling program. The field!
sampling rationale has been developed to collect representative biota samples to assess the
potential for ecological impacts at Sauget Area 2 and is discussed in the Ecological Risk
Assessment Workplan and the Ecological Risk Assessment Field Sampling Plan (Section 4).

3.6. 1 Measures to Ensure Represents live ness of Field Data
Representativeness is dependent upon the proper design of the sampling program and will be
satisfied if the procedures described in the Ecological Risk Assessment Workplan and the
Ecological Risk Assessment Field Sampling Plan are followed. The media of concern are biota
which include vegetation and earthworms. One measure of representativeness includes the
precision of field duplicate measurements (Section 3 . 1 .2 ) .

3.6.2 Measures to Ensure Representativeness of Laboratory Data
Representativeness in the laboratory is ensured by using the analytical procedures defined in
Section 7, maintaining proper preservation and meeting sample holding times to maintain
sample integrity, performing appropriate homogenization and aliquoting procedures to ensure
representative samples for analysis, and analyzing and assessing field and laboratory duplicate
samples (Section 3 . 1 .4 ) .

3.7 COMPARABILITY
Comparability is an expression of confidence which one data set can be compared to another.
Comparability is dependent upon the proper design of the field sampling and analytical
measurement program.

3.7.1 Measures to Ensure Comparability of Field Data
Comparability is dependent upon the proper design of the sampling program and will be
satisfied through adherence to the Ecological Assessment Field Sampling Plan, (Section 4).
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3.7,2 Measures to I::nsure Comparability of Laboratory Data
Planned analytical data will be comparable when similar sampling and analytical methods are
used and documented, as required by the QAPP. Comparability is also dependent on
consistent QA objectives. As such, comparability of biota data will be achieved by following
sampling procedures for biota collection as described in Section 4, by using standard USEPA
tissue analysis methods (with modification for tissue extraction, as described in Section 7), and
by evaluating the data validity and usability using standard USEPA procedures and QA/QC
criteria described in Section 9.
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4.0 ECOLOGICAL ASSESSMENT FIELD SAMPLINIG PLAN

This section is the Field Sannpling Plan (FSP) for the terrestrial portion of the Ecological Risk
Assessment. It describes the conceptual approach for the sampling event, locations for
collection of biota samples, collection procedures, numbers of samples to be collected, labelling
and chain-of-custody requirements, and sample container and preservation and holding time
requirements.

4.1 STUDY AREA
The ecological assessment focuses on Sites O, P, Q, R, and S, as described in Section 1 .2 .

4.2 FIELD SAMPLING RATIONAL AND SAMPLING LOCATIONS
The terrestrial portion of the Ecological Assessment Field Sampling Plan consists of two
separate field events: a reconnaissance survey and the sampling event.

4.2.1 Reconnaissance Survey Objectives
A reconnaissance survey will! be conducted in early May 2001 to refine the field sampling
activities proposed in the following section. The observations made during the survey will be
used to provide a verbal and photographic description of the sites, finalize sampling locations,
procedures, and the number of biota samples that can be realistically collected during the
sampling program. The objectives and justification for the Survey activities are described
below.

• Photodocument Sites O, P, Q, R, and S.
• Locate previous soil/waste characterization sample locations from the Rll to co-locate

biota samples from same area.
• Finalize representative receptor species for use as assessment endpoints.
» Conduct a qualitative fauna/flora survey and habitat and cover type assessments.

Direct and indirect (e.g. , calls, scat, tracks) observations will be documented.
• Determine the dominant vegetation species and relative abundance for subsequent

sampling.
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Determine the most appropriate sampling techniques.

The results of the survey will be summarized in a concise technical memorandum for
submission to the USEPA. The technical memo will summarize the chemical results of
screening sample analysis, present the observations made during the recon survey, and confirm
the position to collect terrestrial and aquatic samples during the field work. Modifications to the
field sampling program as a result of the reconnaissance survey will be documented in an
amendment to this QAPP and the Field Sampling Plan. . USEPA approval will be required for
the workplan prior to the field sampling effort.

4.2.. 2 8 a irn p I i in g P ro g r a in
During the sampling program, biota samples will be collected for laboratory analysis of target
compounds. The objectives of the sampling program are as follows:

« Collect vegetation and earthworms in Sites O, P, Q, R, and S for chemical analyses
of tissues, Concentrations of target analytes in biotic tissue will be used in dietary
exposure models for the selected receptor species for extrapolation to assessment
endpoints. Information on tissue analyses will be used to evaluate potential effects
on the terrestrial foodchain.

• The objective of vegetation sampling is to determine concentrations of target
analytes for use in exposure models for the representative prairie vole; the objective
of the earthworm sampling is to determine concentrations of contaminants in
earthworms due to the earthworm's ingestion of contaminated soil for use in
exposure models for the short-tailed shrews. Both rodents are prey for the red fox:
(Vulpes vulpes), the terrestrial receptor. Body burdens in the short-tailed shrews will
be estimated using earthworm body burdens and exposure models such as those
presented by USEPA (1999).

• Biota tissue samples will be stored in dry ice prior to and for shipment to the
laboratory. At the laboratory, biota samples will be stored frozen prior to chemical
analysis, as described in Table 17. Frozen storage of tissue samples can be
maintained for a maximum of one year, consistent with USEPA guidance on solid
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and tissue sample preservation (40 CFR 136.3), , The method-specified holding times
for extraction and analyses begin when samples are thawed for preparation and
analysis. Preservation and holding times are listed in Table 16.

4.2.3 Sainnplie l..ocatioins
Four soil and waste characterization samples are proposed for collection in each of Sites O, P,
R, and S during other IRI/FS field activities. Because of the relative size of Site Q compared to
the other areas, an additional four soil and waste characterization samples will be collected
there, The sampling of biota will be co-located with surface soil samples to determine if
chennical contamination in soils poses adverse ecological risks to terrestrial biota inhabiting or
feeding from the sites. The surface soil samples in all Sites will be located in the worst case
locations based on the results of a reconnaissance using electromagnetic induction (EMI) and
soil gas survey equipment to be conducted by URS. However, if the worst case locations
chosen by URS do not have any habitat for the selected ecological receptors (other than in
Level A), the field crew has the option to collect another surface soil sample at the nearest
location providing suitable habitat. Soil sampled for the ecological risk assessment should be
sieved to remove large pieces of gravel and vegetation as these pieces do not contribute
directly to either earthworm, plant or wildlife incidental ingestion of soil. The sample will be
analyzed for the same parameters as the URS sample, including total organic carbon, and used
for the location of the earthworm and plant samples.

4.3 VEGETATION SAMPLING
The goal of vegetation sampling is to collect a sufficient amount of vegetative matter from the
dominant species for chemical analysis at each of the 24 soil sample locations.

4.3, 1 Veg e tati o n S am pie C o I le ctii o n
Subsequent to classification of the herbivorous vegetation (e.g., grasses), the dominant species
will be determined and sufficient sample (approximately 25 grams per fraction will be required
for SVOCs, pesticides, herbicides, RGBs, dioxins, and metals) will be collected to make a
composite of 175 to 200 grains for laboratory analysis.
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4.3,2 Vegetation Sample Analytes, Containers, and Shipment requirements
Terrestrial plants will be collected for chemical analysis of tissues to estimate exposure to
rodents, such as the prairie vole, that may feed on the vegetation. To minimize variability
associated with differential uptake by plant species, an effort will be made to analyze the same
or similar plant: species at all locations. The selection of species will be guided by observations
made during the reconnaissance survey.

Different portions of the plant can be used as a food source; however, for the purposes of this
RII/F8, only aboveground portion (stems/leaves/seeds) will be collected for chemical analysis.
Each sample will be a composite of enough vegetation to comprise sufficient sample for
analysis. Vegetation will be collected using decontaminated stainless steel scissors/shears.
The composite will be washed with distilled water to remove soil from the vegetation. While it is
readily accepted that dry deposition can account: for a significant portion of foliar contaminant
levels, the objective of the sampling is to assess the potential for contaminant uptake from the
soils to the leaf structures. Dry deposition and participate resuspension in many ways cannot
be directly attributed to site-related activities for 'which the PRPs are responsible. Therefore, the
leaves will be washed with distilled water to remove that confounding factor. The sample will
then be placed in a scalable plastic bag and placed on dry ice for shipment to the laboratory for
analysis of SVOCs, pesticides, herbicides, PCBs, diioxins, percent moisture, and metals. Each
sample will be assigned a unique number and will also be labeled with the data of collection,
time, and initials of the collector. Sample analyses, preservation, containers and holding time
requirements are provided in Table 16.

4.4 EARTHWORM SAMPLING
The goal of macroinvertebrate sampling is to obtain sufficient earthworms Ibiornass for tissue
analysis of chemicals at each of 24 soil sample locations.

4.4.1 Earthworm Sample Collection
Earthworms will be collected by digging through soil using a field decontaminated, stainless
steel trowel or shovel, as necessary. The laboratory requires approximately 25 grams of
sample per sample fraction ( i . e . , SVOCs, herbicides, pesticides, PCBs, clioxins, metals, lipids)
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for a total sample of 175 to 200 grams. Additional sample material will be necessary for matrix
QC, including the MS/MSD and matrix duplicate. The following scheme will be used to achieve
sufficient earthworm sample size within a reasonable time period for the sampling program.

« The sampling team will initially dig a hole to a depth of approximately six inches at
the location of the soil sample. An additional effort will be made to cut around the
edges "as quickly and deeply as possible" excavating a hole approximately 25 to 40
cm across and 10 to 30 cm deep ( 10- 16 in and 4-12 in, respectively) (James 1996).
The root mat will be carefully disaggregated and searched for worms Depending on
the amount of earthworms encountered, additional soil will be removed from the hole
until enough worms have been collected.

<• After collection is completed, samples will be washed and rinsed with distilled water,
placed in a sealable plastic bag, and stored on dry ice for shipment: to the laboratory.

4.4.,2 Macroinvertebrate Sample Analytes, Containers, and Shipment Requirements
Earthworms will be collected for chemical analysis of tissues to estimate exposure to rodents,
such as the short-tailed shrew, that consume earthworms. Each sample will be a composite of
enough earthworms to allow for chemical analysis of all parameters, if possible. The composite
will be 'washed to remove soil from the outside of the earthworms'- then placed in a sealable
plastic bag and placed on dry ice for shipment to the laboratory for analysis of SVOCs,
pesticides, herbicides, PCBs, dioxins, lipids, and metals. Each sample will be assigned a
unique number and will also be labeled with the data of collection, time, and initials of the
collector. Sample analyses, preservation, containers and holding time requirements are
provided in Table 16.

/! Earthworms will not be depurated prior to chemical analysis to simulate actual conditions.
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5.0 SAMPLE CUSTODY

Chain-of-custody (COG) procedures for biota collection will follow custody protocols as
described in USEPA guidance (USEPA, 1985). This custody protocol is compliant with USEPA
Region 5 requirements for sample custody and is divided into three parts: field-specific sample
collection, laboratory custody, and final evidence files.
A sample or evidence file is under custody if:

» the item is in your possession;
» the item is in your view, after being in your possession;
« the item is in your possession and you have placed it in a secured location;
<« the item is in a designated secure area.

5.1 FIELD CHAIN OF CUSTODY PROCEDURES
The sample packaging and shipment procedures summarized below will ensure that samples
will arrive under proper chain-of-custody. Specific sample numbering protocols are described in
Section 4.

5.1 . 1 Field Procedures
(a) The field sampler is personally responsible for the care and custody of the samples until

they are transferred or properly dispatched. The number of persons handling the samples
should be kept to a minimum to preserve sample integrity,

(b) All bottles will be identified with unique sample numbers and locations on secure bottle
labels that will include sample identification numbers, location, date of collection, time of
collection, and type of analysis required.

(c) Sample labels will be marked with waterproof ink.
(d) Samples will be accompanied with a properly completed COC form (Figure 5) that will

include sample numbers and locations Further field custody documentation and transfer
procedures are described in Sections 5 . 1 .2 and 5. 1 ,3 .
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5,1 ,2 Field! Logbooks/Documentation
Field logbooks will provide the means of recording data collection activities. As such, entries
will be described in as much detail as possible so that persons subsequently entering the site
may reconstruct a particular situation without reliance on memory.

Field logbooks will be bound field survey books or notebooks. Logbooks will be assigned to
field personnel, but will be stored in the document control center when not in use. Each logbook
with be identified by the project-specific document number. The title page of each logbook will
contain the following:

• person to whom the logbook is assigned.
• logbook number
» project name
» project start date, and
» project end date.

Entries rnade at the beginning of each entry will include the date, start: time, weather, names of
all sampling team members present and their affiliation, level of personal protection being used,
and the signature of the person making the entry. The names of visitors to the site, field
sampling or investigation team personnel and the purpose of their visit will also be recorded in
the field logbook.

Measurements made, photographs taken, and samples collected will be recorded. All entries
must be rnade in black ink. No erasures will be rnade. If an incorrect entry is rnade, the
information will be crossed out with a single strike mark and initialled and dated by the person
correcting it. 'Whenever a sample is collected or a measurement is made, a detailed description
of the station location, including compass and distance measurements, shall be recorded. The
number of the photographs taken of the location will also be noted. All equipment used to make
measurements will be identified, along with the date of calibration.
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The procedures and equipment used to collect samples will be noted along with the time of
sampling, sample description, depth at which the sample was collected (as applicable), and
amount and number of containers. Sample identification numbers will be assigned prior to
sample collection. Field duplicate samples will receive a unique sampling number and will also
be recorded in the field logbook.

5. 1 .3 Transfer of Custody and Shipment Procedures
The sample packaging and shipment procedures summarized below will ensure that samples
will arrive with proper COG.

(a) Samples are accompanied by a properly completed COC form that will include
sample numbers and locations. When transferring the possession of samples, the
individuals relinquishing and! receiving will sign, date, and record the time on the
COG. The COC documents the transfer of sample custody from the sampler to
another person, to a mobile laboratory, to the permanent laboratory, or to/from a
secure storage area.

(b) Samples will be properly packaged for shipment, including ice to preserve all
samples at <4°C and dispatched to the appropriate laboratory for analysis, with a
separate, signed COC form enclosed in each shipping container. Shipping
containers will be secured with strapping tape and custody seals will be affixed prior
to shipment to the laboratory,

(c) All shipments will be accompanied by the COC record identifying the contents. The
original record will accompany the shipment and copies of the COC will be retained
by the field personnel for documentation. It is recommended that a copy of the COC
be faxed to the laboratory on the date of collection,,

(d) If the samples are sent by common carrier, a bill of ladling (e.g., airbill) should be
used. Receipts of bills of lading will be retained as part of the permanent
documentation. Commercial carriers are not required to sign off on the custody form
as long as the custody forms remain sealed inside the sample cooler and the
custody seals remain intact.
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5.2 LABORATORY CHAIN OF CUSTODY PROCEDURES
Laboratory custody procedures for sample receiving and log-on, sample storage, tracking during
sample preparation and analysis, and storage of data are described in the laboratories' QAPPs
and SOF's (see Attachments A and IB).

5.3 FINAL EVIDENCE FILES CUSTODY PROCEDURES.
The final evidence files for the data supporting the ERA will be maintained by the Site Program
Manager at Solatia. The content of the evidence file will include, at a mini in urn, all relevant
records, reports, correspondence, logs, field logbooks, pictures, subcontractor's reports
including data validation reports, assessment reports, progress reports, and chain-of-custody
records/forms. The evidence file will be under custody of the Site Program Manager in a
locked, secured area.
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6.0 CALIBRATION PROCEDURES AND FREQUENCY

All instruments used to perform chemical measurements must be properly calibrated prior to,
and during, use to ensure acceptable and valid results. This section describes the procedures
necessary for maintaining the accuracy of all the instrumentation used in the field test and the
laboratory analysis. The accuracy and traceability of all calibration standards used! must be
properly documented. The procedures described herein are to be used in conjunction with the
specific instrument manufacturer's instruction, applicable analytical methodology requirements,
and specific laboratory/field procedures for instrument operation.

6.1 FIELD INSTRUMENTS/EQUIPMENT
Field measurements are not planned for the ERA sampling activities described herein.

6.2 LABORATORY INSTRUMENTS
The methodologies selected! for use in this investigation specify the types and frequency of
calibrations. For all analytical procedures, the lowest calibration standard specified must be at
or below the project required reporting limit for the specific media being tested to ensure
accurate reporting limit determination. The specific methods to be used are provided in the
laboratories' QA Manuals that detail specific instrumentation and calibration procedures.

Accessory analytical equipment such as refrigerators, balances and ovens required for the
storage and preparation of samples must be calibrated using manufacturer's instructions with
the following guidelines:

» Calibrations of equipment must be checked daily and these records kept in a logbook
or calibration-specific log.

« The laboratory must clearly document the acceptance criteria for all such equipment
(e.g. , refrigerator temperature must be 4+2°C) and corrective actions must be taken
for any out-of-control situation as described in the laboratory's quality assurance plan
or manual.
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« The equipment must not be used after corrective action until it has been recalibrated
or verified through the successful analysis of a check standard.

» Calibrations of other miscellaneous analytical equipment (e.g. , automatic pipettes)
must be performed according to the manufacturer's recommendations.

Implementation of the laboratory calibration will be the responsibility of the Laboratory Director
and the analysts performing the procedures.
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7.0 ANALYTICAL PROCEDURES

This section describes a brief overview of the analytical methodologies to be used during the
terrestrial component of the Sauget Area 2 Ecological Risk Assessment.

7.1 FIELD ANALYTICAL PROCEDURES
Field measurements will not be conducted as part of this assessment.

7.2 LABORATORY ANALYTICAL PROCEDURES
Laboratory analyses for SVOCs, pesticides, herbicides, IPCIBs, and rnetals will be performed by
Severn-Trent Laboratories (STL) - Savannah, Dioxins and dibenzofurans will be analyzed by
Triangle Laboratories. Details on laboratory analyses and QA procedures can be found in the
laboratories' QA Plans (Attachments A and B, respectively).

7.2.1 Biota Methods
Analysis of vegetation and earthworms will be conducted off-site by STL-Savannah and Triangle
Laboratories, in accordance with the USEPA methods summarized in Table 17. In addition, all
soil samples will analyzed for total organic carbon, all plant and earthworm samples will be
analyzed for percent moisture, and earthworm samples will be analyzed for lipids. The
corresponding analytical parameters and project-required reporting limits are listed in Tables 2
through 7. These values are compared with risk-based levels for food items presented in Table
8. Those reporting levels presented in Tables 2 through 7 that exceed the calculated risk-based
levels are identified with an asterisk. In cases where the laboratory reporting limit does not
meet the ecological risk-based criterion, a footnote appears in the tables explaining the
approach to report below the RLs down to the laboratory method detection limit (MIDI.).. USEPA
Region 5 Ecological Screening Levels (USEPA, 1998) were not used because there 'were no
levels presented! for whole body chemical concentrations in prey species. Additional guidance
is provided as follows:
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• Parameters will be analyzed according to analytical procedures set: forth in the
USEPA Test Methods for Evaluation Solid Waste, Physical/Chemical Methods, SW
846, 3rd Edition, Final Update, December 1996.

'«> Sample preparation for biota samples (vegetation, earthworms) prior to solvent
extraction or digestion will include homogenization of each sample using a
tissuemizer or blender at the laboratory. This procedure will ensure a uniform
sample aliquot for analysis.

« Samples that have significant matrix interferences may require specialized cleanup
procedures an/or re-analysis in order to eliminate interferences and to permit
analysis to proceed with a reporting limit at or closer to the project-required reporting
limit. Any matrix interference that results in elevated reporting limits without positive
results for target analytes must be reported by the laboratory. Cleanup protocols will
be anticipated for the biota sample analyses. Gel-permeation chromatography (GPC
USEPA SW-846, Method 3640A) may be used on solvent extracts for organic
compounds prior to analysis to remove high molecular weight fatty acids and lipids.
Additional cleanup procedures may be required and, if necessary, will be drawn from
the procedures given in SW846.

The laboratory will maintain current SOPs for extraction, cleanup, and analysis of biota material
and must have on file, current MIDI., studies, as shown in the QA Plans (Attachments A and B) to
demonstrate their ability to meet the project required reporting limits. The MDLs must be
performed by the laboratory on an annual basis to ensure the ongoing ability to perform the
methods as specified. The MDLs will be performed in accordance with USEPA guidance
described in 40 CFR 136, 1986, Appendix B, "Definition and Procedure for the Determination of
the Method Detection Limit - Revision 1 . 1 1 " .
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8.0 INTERNAL QUALITY CONTROL CHECKS

8.1 FIIELD MEASUREMENITS

Onsite field measurements will not be conducted for the terrestrial portion of the ERA.

8.2 LABORATORY ANALYSIS
Laboratory QC checks include the analyses of initial and continuing calibration checks, blanks,
spiked samples (MS/MSD, LCS and/or SRM) analysis, cleanup check samples, surrogates
(organics only), laboratory1 duplicate samples (matrix duplicates),and retention time window
determination for applicable organic methods. A brief description of each, of these check
samples is given below. Criteria that the laboratory must meet for these are based on the
specific analytical methods used and are summarized in Tables 9 through 14. Laboratory QC
will be checked! against the analytical methods and data usability criteria during the data
generation and review process.

8.2.1 C a I ii b rati o n C rite irii a
Calibration checks will be performed according to the method-specific requirements as
summarized below. The specifics for the calibrations are detailed in the individual analytical
methods.

8.2.2. If Organic Analysis
» Multilevel initial calibrations (usually 5-level) will be performed to establish the

instrument's response to the targets of interest: across a range of concentrations
(calibration curves). The lowest level calibration standard must be at or below the
project-required reporting limit.

« Calibration verification will be performed at least once every 12 hours of gas
chromatograph/mass spectrometer (GC/MS) analysis. For GC analyses, verification
will occur every ten samples of GC instrument analysis to ensure continued accurate
quantitation.
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« GC/MS instrument tuning systems will be performed every 12 hours using the
method-appropriate tuning standard and acceptable criteria.

8.2.1.2 Inorganic Analysis
» Multilevel calibration curves generated by analyses of individual or mixed standards.
• Initial calibration verification at the beginning of each run and continuing calibration

verification at a minimum of one every ten samples to verify ongoing instrument
performance.

» Inductively coupled plasma (ICP) interference check standards after initial calibration
and alter sample analysis (within eight hours) to verify inter-element and background
corrections.

3 ,2 ,2 Blanks
Method blanks are generated by the laboratory as they are processing field samples. Method
blanks are analyte-free matrices that are processed using all! of the reagents and procedures
that are used on the field samples to evaluate the presence of contamination during sample
preparation and analysis. Method blanks will be analyzed at a minimum of one per 20 field
samples per matrix per preparation batch. Contamination found in the method blank and
similarly in the field samples may be an indication of cross-contamination and may not be
indicative of environmental contamination. Additional method blanks, such as cleanup method
blanks, may be generated to independently verify the cleanup technique, if used. Criteria for
method blank acceptance is method-specific and shown on Tables 9 through 14.

Analytical blanks are required for inorganic analyses during initial and continuing calibration
verification and are analyzed at the beginning, during, and end of the analytical sequence to
assess contamination and instrument drift. The initial calibration blank (ICB) is run after the
initial calibration verification (CV) and prior to sample analysis. The continuing calibration blank
(CCB) is analyzed every ten samples following the ICB throughout the analytical run and at the
end of the sequence. These blanks are prepared by acidifying the reagent water to the same
concentrations of acids found in the samples and standards. Acceptance criteria for analytical
blanks are the same as for method blanks (Tables 9 through 14) .
L:\Laurie\Sauget\QAPP\QAPjPwra.doc 5-]



Sauget Area 2 Sites
Terrestrial Biota QAPP

Revision 1
May 22, 2001

8.2.3 Matrix Spikes and Matrix Spike Duplicate!:.
Matrix spike samples are prepared by spiking known concentrations of target analytes into an
aliquot of field sample. The IMS is processed in exactly the same manner as all other field
samples. The percent recovery of the target spike compound is an indication of the ability of the
analytical! method, and of the laboratory, to accurately quantitate the target analyte in the spiked
sample. The MS recovery may aid the analyst in determining whether a matrix: effect or
interference exists in the analysis of the unspiked sample. For organic analyses, the MS
recovery does not necessarily reflect the ability to accurately determine the target analyte or
analytes of similar chemical nature in other field samples. MS target compounds and criteria
are method-specific and are summarized in Tables 9 through 14.

8.2.4 Surrogate Spikes
All samples, including field and QC samples that are analyzed for organic components will have
surrogates3 added to the samples during preparation procedures. The surrogates used are
method-specific and are similar in chemical nature to the targets of interest; however, they are
not normally found in environmental samples, The surrogate compound recoveries assist the
analyst and data user in determining the accuracy of the measurements for the target
compounds of interest (Tables 9 through 13) .

8.2.5 Laboratory Control Sa inn pies and! Standard Reference Material
Laboratory control samples (IL.CS) are prepared by spiking known concentrations of target
analytes into analyte-free matrices (blank matrices). Standard reference material (SRIVI)
contains the analytes of interest in a matrix: of interest and are purchased from a standards
vendor. L.CS and SRM are prepared and analyzed concurrently with field samples. Target
recovery from the LCS/SRM is a measure of the ability of the preparation and analysis methods
to accurately quantitate target analytes in the absence of matrix effects or interferences. LCS
will be analyzed at a minimum of one per 20 field samples per matrix per preparation batch.
LCS criteria are analyte and method-specific and are summarized in Tables 9 through 14. The

"' In dioxin analyses, the term for surrogates is "sample fortification mixture"
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SRM criteria are based on the manufacturer's accuracy limits. The laboratory will obtain
appropriate SRM for analysis with biota samples. If an SRM is used as a measure of method
accuracy for target analytes in biota, then an LCS not required.

8.2.6 Cleanup Check Samples
Whenever a cleanup technique (e.g., GPC, alumina column cleanup, etc.) is employed to
eliminate interferences which may prevent accurate determination of targets of interest at the
project-required reporting limit, the cleanup procedures must be verified through the analysis of
check, standards. A standard containing some or all of the target analytes must be processed
through the cleanup procedure and analyzed. The recovery of the target analytes in this check
will indicate if cleanup procedures were effective in elimination of interferences without undo
removal of targets of interest.

8.2.7 Laboratory Dupl icates
A laboratory matrix duplicate is a separate sample aliquot taken from the same sample
container as a field sample and is prepared and analyzed independently. Comparison of all
positive results between the sample and matrix duplicate, through determination of the RPD,
provides a measure of the analytical precision and accuracy of the quantitation. A sample/MD
pair will be prepared and analyzed at a frequency of one per 20 samples per matrix per
analytical batch. RPD acceptable criteria for the sample/MD are analyte and method-specific
and are summarized in Tables 9 through 14. Note that for organic analyses, the precision
criteria for field duplicates are equivalent to those for the sample/MD precision.

8.2.8 Retention Time Window 'Determination
For organic analyses, the target analyte retention time window will be determined based on the
procedure specified, in the analytical method. Positive identification of an analyte will be made
when its retention time falls within the window established during calibration.
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING

All data generated by the laboratories shall be reduced, reviewed, and validated prior to use in
the ERA using the following procedures,

9.1 DATA REDUCTION

9.1 . 1 Field Data Reduction Procedures
Field measurements are not part of the field activities associated with the terrestrial portion of
the ERA. Field activities include observations and sample collection only.

9.1 .2 Laboratory Data Reduction Procedures
Laboratory data reduction procedures will be performed according to the following genera!
protocols and laboratory-specific protocols as described in the laboratories' QA Plans
(.Attachments A and IB). All raw analytical data will be recorded and documented using
laboratory standard procedures. Laboratory data will include, at a minimum, the unique sample
identification number, analytical method used, name of analyst, the data of analysis, matrix
samples, reagent and standard concentrations, instrument settings, final results, units, and
sample-specific reporting limits. Periodic review of laboratory notebooks (logbooks) and data
reports shall be performed by the Lab QA Manager as described in the laboratory QAPP.

For this project, analytical results for all biota samples will be calculated and reported on a wet-
weight basis. QC data (e.g., laboratory duplicates, surrogates, MS/MSDs) will be compared to
the acceptance criteria defined in Section 3 and 7 of this QAPP. Laboratory case narratives will
be prepared which will include information concerning data that are outside acceptance limits
and any other anomalous conditions encountered during sample analysis. After the laboratory
submits the data package to the Site Program Manager, the data are considered approved by
the laboratory and read for data validation.
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9.2 DATA VALIDATION
Formal data validation, using standard USEPA protocols for evaluating the technical and
regulatory validity of environmental data shall be performed for laboratory-generated chemical
data. For field activities, informal data review of observations and documentation will be
performed.

9.2.1 Procedures Used to Validate Field Data
The procedures to evaluate field information for the ERA include checking for transcription
errors and review of field logbooks which will be performed by the AM EC field team leader,,

9 .2 .2 Procedures Used to Validate Laboratory Data
Procedures to validate laboratory data will be derived from the USEPA guidance (1994a,
1994c). These protocols will be modified to include the criteria listed in Sections 3 and 8 of this
QAPP.

The validation includes a review of all technical holding times, instrument performance check
sample results, initial and continuing calibration results, and all batch and matrix QC including
field blanks, field duplicates, MS/MSD, matrix duplicates, surrogate recoveries, method blanks,
laboratory control samples, standard reference material results and the identification and
quantitation of specific compounds of interest. One hundred percent of the analytical data will
be validated,

Additionally, MIDI studies for all chemicals of concern in tissues will be performed by the
laboratory. The MDLs will support the project reporting limit requirements and will have been
performed within one year of the Sauget ERA sample collection. The laboratory shall follow the
MIDI procedures as outlined! in the Federal Register4 and associated laboratory QAPP SOPs.

4 MDL procedures to be followed are outlined in the Federal Register 49(209), pp 198-199, October 26,
1984.
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The laboratory's current MDLs for the anallytes and matrices of interest are provided in
Attachments A and B.

In addition to the precision, accuracy, and sensitivity criteria as defined in Section 3 and 8, the
overall completeness of the data package will also be evaluated by the Data Validator.
Completeness checks will be administered on all data to determine whether deliverables
specified in the following section are present. The reviewer will determine whether all required
items are present and request copies of missing deliverables, using resubmittal request
documentation via facsimile or e-mail. Such documentation will be included in the data
validation reports.

9.3 DATA REPORTING

9.3.1 Field Data Reporting
No field measurements are planned for the terrestrial portion of the ERA.

9.3.2 Laboratory Data Reporting
The laboratory will provide at least two hard copies of each laboratory data report, an original
and a copy for data validation, to the Site Program Manager. Electronic deliverables will be
required for the project database. Specific formats for electronic deliverables shall be
determined by the Site Program Manager, the Ecological Risk Assessors and Data Validators at
AM EC, and! the analytical laboratory prior to the start of the program.

The laboratory data reports shall consists of the following, at a minimum:

1. Case Narrative

» Date of issuance
» Laboratory analysis performed
» Any deviations from intended analytical strategy.
• Laboratory batch number
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• Numbers of samples and respective matrices
• QC procedures utilized and also references to the acceptance criteria
» Laboratory report contents
» Project name and number
» Conditions of samples "as received"
« Discussion of whether or not samples holding 'times were met
« Discussion of technical problems or other observations which may have created

analytical difficulties
« Discussion of any laboratory QC checks which failed to meet project criteria
» Signature of the Laboratory QA Manager and/or Laboratory Director or designee

2. Chemistry Data Package

• Summary page indicating dates of analyses for samples and laboratory QC
checks

• Cross referencing of laboratory sample identification numbers to project sample
identification numbers

» Description of laboratory data qualifiers used
« Sample preparation and analyses dates and methods used for samples
» Sample results in wet weight with units clearly labelled
» Sample-specific reporting limits
• Raw data for sample results and laboratory QC samples
<» Results of (dated) initial and continuing calibration checks, and GC/MS tuning
<» MS/MSD recoveries and relative percent difference (RPD), MD results and

sample/MD RPD, laboratory control samples/standard reference recoveries,
method blank results

• Calibration check compounds, system performance check results, surrogate
recoveries

• Chromatograms/spectra or other raw data of sample results and QC checks
» Example result calculations

L:\Laurie\Sauget\QAPP\QAPjPwra.doc 57



Sauget Area 2 Sites
Terrestrial Biota QAPP

Revision 1
May 22, 2001

The data package submitted will be a "CLP-like" data package consisting of all the information
presented in a CLP data package, including CLP-like reporting forms to facilitate data validation.
Tentatively identified compounds (TICs) will not be reported.

9.4 DATA RECONCILIATION WITH ECOLOGICAL RISK. ASSESSMENT REQUIREMENTS FOR:
USABILITY

The goal of this project is to produce an ecological risk assessment. As such, the data
generated must meet the risk assessor's needs as defined in Section 3, which are:

1) Collect data that are representative of site conditions and comparable with prior data
2) Produce data that meets the project reporting limit requirements
3) Produce data of the highest quality possible to accurately and precisely characterize the

Site ecoIog icaI conclition s.

The Data Validation team will apply the standard data validation qualifiers to data to indicate the
level of uncertainty in the associated result. In general, data that are left unqualified, data
qualified "LI" (not detected), data qualified as "J" (estimated concentration), and data qualified
as "UJ" (not detected at an estimated MDL) are considered valid and usable for project
objectives, Data that are qualified "R" (rejected) due to severe exceedances of QC
requirements will be considered invalid and unusable in the ERA.

The goal of this QAPP/FSP program is to generate valid, usable data for the ERA; however,
some data may be lost due to sampling location logistics, field or laboratory errors, or matrix
effects that may cause the rejection of some results. The overall! completeness of valid data
collection, as defined in Section 3 is 90%. The Data Validation team will assess the
completeness of the overall data generation against the project goal of producing 90% of-the
planned data as valid and! useable results for the ERA. If this goal is not met, data gaps may
exist that may compromise the ERA.
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10.0 PERFORMANCE AMD SYSTEM AUDITS

Performance and system audits of both field and laboratory activities may be conducted to verify
that sampling and analysis are performed in accordance with the procedures established in this
QAPP/FSP and the Ecological Risk Assessment Workplan. Field and laboratory audits will
include two independent parts - internal and external audits.

10.1 FIELD PERFORMANCE AND SYSTEM AUDITS

10 . 1 . 1 Internal Field Audit Responsibilities, Frequency, and Procedures
Internal audits of field activities (sampling and field observations) will be conducted by the
Ecological Project Manager/Field Team Leaders to verify that established procedures are being
followed. Internal field audits should be conducted at least once at: the sampling
commencement and potentially during the course of sampling activities, should problems arise.
Follow-up audits may be conducted to correct deficiencies and to verify that QA procedures are
maintained throughout the project.

Internal field audits will include examination of field sampling records, field observation records,
sample collection handling and packaging in compliance with the established procedures,
defined in Sections 4 and 5.

10.1,:!! External Field Audit Responsibilities, Frequency, and! Procedures
An external audit may be conducted as required by the appropriate USEPA Region 5 QA staff
or designee. External field audits may be conducted any time during field operation and may or
may not be announced at the discretion of USEPA Region 5.

External field audits, if performed, will be conducted according to the field activity information
presented in Sections 4 and 5 and field activities described! in the ERA Workplan. The external
field audit process may include, but is not limited to, sampling equipment decontamination
procedures, sample bottle preparation procedures, sampling procedures, examination of field
sampling and safety plans, sample vessel cleanliness and QA procedures, procedures for
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verification of field duplicates, sample preservation and preparation for shipment, and chain-of-
custody procedures.

10.2 LABORATORY PERFORMANCE AMD SYSTEM AUDITS

10.2,1 I rite mall Laboratory Audit Responsibilities, Frequency, and Procedures
The internal laboratory audit will be conducted by the Laboratory QA Officer. Internal systems
audits will be performed on an annual basis; internal performance audits on a quarterly1 basis in
accordance with laboratory QA procedures.

The internal system audits will include an examination of laboratory documentation on sample
receiving, sample log-in, sample storage, chain-of-custody procedures, sample preparation and
analysis, instrument operating records, etc. The auditor should ensure that all SOPs and MDLs
are current and appropriate for the matrices and analyses being conducted for the project. The
laboratory internal auditor will follow procedures described in the laboratory QA Plan for internal
system audits.

The performance audits may involve preparing blind QC samples and submitting therm along
with project samples to the laboratory for analysis throughout the project. The laboratory QA
Officer will evaluate the analytical results of these blind performance samples to ensure the
laboratory maintains acceptable QC performance. The laboratory auditor will follow procedures
for the performance audits as described in the laboratory QA Plan. Data package review, as
discussed below, may also be performed.

10.2,:!!.. External Laboratory Auiclit Responsibilities, Frequency, and Procedures
An external laboratory audit: may be conducted as required by appropriate QA staff of USEPA
Region 5 or designee. AM EC does not plan to conduct an external performance evaluation of
the analytical laboratories as they have been pre-qualified to perform chemical analysis for this
project based on prior performance on other projects for Solutia and by maintaining appropriate
QA/QC procedures, as evidenced by their QA Manuals, SOPs, and MDLs. Additionally, 100%
of the chemical data generated for the ERA will be validated under USEPA CLP protocols. The
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validation will determine QA/QC issues that may affect the data. The LISEPA and the project
team reserve the option to perform an external audit of the laboratories if deemed necessary to
the success of the project.

External laboratory audits may be conducted any time during the analytical operations and may
or may not be announced at the discretion of USIEIPA Region 5 or designee.

External audits may include the following: review of laboratory analytical procedures, laboratory
onsite visits and results of performance evaluation samples submitted to the laboratory for
analysis. Failure of any or all audit procedures chosen can lead to laboratory disqualification
and the requirement than another suitable laboratory be chosen.

An external on-site review can consist of sample receipt procedures, custody and sample
security and log-in procedures, sample storage procedures, review of instrument calibration
records, instrument logs and statistics (number and type), review of QA procedures, log books,
sample preparation procedures, analytical SOP review, IVIDL review, instrument reviews,
personnel interviews, review of glassware preparation procedures, and corrective action
protocols.

While conducting an external laboratory audit, one or moire data packages from sample lots
recently analyzed by the laboratory will be reviewed. This review will most likely include, but is
not limited to:

« comparison of resulting data to the SOP or method, including deviation,
• verification of initial and continuing calibrations within control limits
• verification of surrogate recoveries and instrument timing results, where applicable.
• review of extended quantitation reports for comparison of library spectra to

instrument s pectra, where appl icable.
» recoveries on laboratory control samples and/or SRM analyses.
• review of run logs with run times, ensuring proper order of nuns.
• review of spike recoveries/QC sample data
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• review of suspected manually integrated GC data and its cause, where applicable.
» review of GC peak retention times and resolution for compounds as compared to

reference spectra, where applicable,
• assurance that samples are run 'within holding times.
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1 1 .0 PREVENTATIVE MAINTENANCE

11.1 FIELD INSTRUMENT PREVENTATIVE MAINTENANCE
Field measurements are not scheduled for the terrestrial portion of the ERA.

1 1 .2 LABORATORY INSTRUMENT PREVENTATIVE MAINTENANCE
A routine preventative maintenance program is conducted by the laboratory to minimize the
occurrence of instrument failure and other system malfunctions. Designated laboratory
employees regularly perform routine scheduled maintenance and repair of (or coordinate vendor
maintenance) all instruments. All laboratory instruments are maintained in accordance with
manufacturer specifications, The details of the preventative maintenance procedures are
included in the laboratories' QA Manuals (Attachments A and IB) and are not reiterated herein.
In general terms, the preventative maintenance program includes the following steps:

« An inventory of ire placement and spare parts for instruments that are maintained.
« Maintenance logbooks for each instrument to be kept along with information on

routine and non-routine procedures. The logbook records must include the
instrument number, date of maintenance activity, and the type of activity performed.

• Training laboratory staff in the instrument maintenance requirements. Preventive
maintenance schedules and activities will be outlined in the laboratory SOPs and will
be adhered to.

The following sections describe the general preventative maintenance procedures for major
pieces of analytical equipment. The specific laboratory QA Manuals should be consulted for
specific procedures for each laboratory,

1 1 .2 , 1 I inductively Couple Plasma Spectroscopy
The ICP spectrometer should be maintained under service contract with the manufacturer.
Routine preventive maintenance should include:

• Inspect pump tubing and replacement, as necessary.
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• Inspect nebulizer for even spray and clean, as necessary.
» Inspect: torch for plasma height and shape and clean, as necessary.
» Inspect photomultiplier sensitivity and replace as necessary,

1 1 .2 .2 GC/IMIS Instruments
The GC and GC/MS systems will be maintained on a service contract or undergo in-house
maintenance to provide routine preventive maintenance, Spare parts for the GC and GC/MS
systems should include filaments, electron multiplier, source parts, o-rings, ferrules, septa,
injection port liners, and columns. Routine preventive maintenance for the systems should
include:

«> Inspection of data systems (disk drives, tape readers, etc.) and servicing, as
necessary.

• Change oil and traps on mechanical and turbo pumps.
» Service MS source through cleaning, replacement of filaments and other source

parts and necessary.
» Replace injection port septa and liners, as necessary.
« Clipping front end of GC column or replacement, as necessary.

1 1 .2 .3 Thermometers
Thermometers for refrigerators and ovens are calibrated yearly against National Institute of
Standards and Technology (MIST) certified thermometers. The laboratory QA manager will be
responsible for the safekeeping of the MIST thermometers and for the documentation asserting
the accuracy of their measurements.

1 1 .2 .4 Analytical Balances
Virtually every analytical procedure requires the use of side-loading arid/or top loading
balances. Many of these requirements involve standards preparation which are crucial to
accurate determination. Balances should be maintained on a service contract. A calibration
status label is affixed to each balance after calibration during servicing.
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1 2.0 SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION, ACCURACY,
AND COMPLETENESS

The purpose of this section is to indicate the methods by which samples will be in compliance
with the DQOs described earlier in this QAPP. A combination of statistical procedures and
qualitative evaluations will be used to check the data quality. These procedures will be used by
the laboratory in generating the data and by the Data Validator in validating data for use in the
ERA.

Results for QC samples, including field and laboratory blanks, spikes, and duplicates as
previously described in Sections 3, 6, and 8 will be evaluated using the equations described
below to determine data usability and validity. In addition, the data will be reviewed for
indications of interferences to results from sample matrices, cross contamination (field or
laboratory), and sample preservation and storage anomalies. The following procedures refer to
laboratory-generated chemical data in biota samples.

1 2. 11 PRECISION ASSESSMENT
The relative percent difference (RPD) is a measure of variability between the MS and MSD for
organics or between the sample and matrix duplicate in the case of inorganics and field
duplicate pair will be calculated compare to precision and representativeness DQOs. The RPD
of duplicate measurements is calculated according to the following formula:

^ x 1 00

2
•where:
Sample 1 ::: Initial sample or spike sample result
Sample 2 ::: duplicate sample or duplicate spike sample result
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1 2.2 Accu RACY ASSESSMENT
Accuracy, as a measure of bias, will be evaluated based on the percent recoveries of the matrix
spike sample (organic and inorganics), matrix spike duplicate sample (organics), surrogates
(organics), internal standards (organics), LCS and/or SRM (organics and inorganics), initial and
continuing calibration check samples (organics and inorganics). These QC results will be
compared to the project DQOs for accuracy.

The increase in analyte concentration observed in the spiked sample, clue to the addition of a
known analyte quantity, is compared to the reported value of the same analyte in the unspiked
sample determines the percent recovery. Percent recoveries for spike samples and QC are
determined using the following equation.

% R ::: Slî sylLillMK^ * 1 00
known amount of spike addled

Percent recoveries for LCS/SRM are determined using the following equation:

%R = Bj:!55u!L!!;o^^^
Verified amount of compound in LCS or SRM
from vendor information

Additionally, field and laboratory blanks will be used to evaluate whether field or laboratory
procedures represent a possible source of contamination in the biota samples. Unmonitored
contamination results in reported false positives that are treated as true sample corn po merits
when they are not. This type of error will adversely affect the accuracy of the reported results.
Several types of blanks, including field blanks, method blanks, and instrument blanks, will be
used in this project.

Specific DQOs for blanks have been defined for this program in Sections 3, 6, and 8. In
general, the procedure for assessing blank samples for potential contamination is as follows:
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• Tabulate blank compound results.
• Identify blank samples for which compounds are reported above the project-required

reporting limits.
« If no compounds are detected above the reporting limits in any blanks, the

associated data are reported unqualified and no blank actions are taken,
• If compounds are detected above the reporting limits in the blanks, the associated

sample compounds will be qualified during data validation. This qualification may
result in the negation of results at raised reporting limits due to blank actions.

Further details on blank actions are provided in the USEPA data validation protocols.

1 2.3 COMPLETENESS ASSESSMENT
Completeness is the ratio of the number of valid samples results to the total number of results
planned for collection. Following completion of the sample, analysis, and data validation, the
percent completeness will be calculated and compared to the project DQO of >90% using the
following equation.

% Completeness ::: Qurjjbj|Q>fj/aJid^ujajD]ejr^^ x 1 00
number of valid/usable results planned

1 2.4 OVERALL ASSESSMENT OF ECOLOGICAL DATA
Data assessment will involve data validation and usability to determine if the data collected are
of the appropriate quality, quantity and representativeness to support the ERA. The affect of
lost data deemed unacceptable for use, for 'whatever reason, will be discussed and decision
made on corrective action for potential data gaps. The QC results associated with each
analytical parameter for each biota type will be compared to the objectives presented in
Sections 3, 6, and 8. Only data generated in association with QC results meeting these
objectives and the data validation criteria will be considered usable for the ERA.
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Factors to be considered in the overall data assessment and based on the DQOs and data
validation results will include, but are not limited to, the following:

« Samples obtained using methodologies and SOPs proposed in the QAPP.
• Proposed analyses performed according to the SOPs provided in the QAF'P.
• Samples obtained from all proposed sampling locations.
• Elevated reporting limits clue to matrix interferences or high concentrations of

contaminants.
» Data validation conducted in accordance with USEPA CI..P protocols, including

project-specific QC objectives, as defined in the QAPP.
» Unusable ("R") and usable data based on the results of the data validation.
» Sufficient data in appropriate quality generated to support the ERA.
« Resolution of corrective actions,
•» Remaining data gaps.
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13.0 CORRECTIVE ACTIONS

Corrective action is the process of identifying, recommending, approving, and implementing
measures to counter unacceptable procedures or out of QC performance which can affect data
quality and usability. Corrective actions may be required for two classes of problems - analytical
and compliance/noncompliance problems. Analytical and equipment problems may occur
during sampling and sample handling and preparation, laboratory instrumental analysis, and
data review.

For noncompliance problems, a formal corrective action will be implemented at the time the
problem is identified. The person who identifies the problem is responsible for notifying the Site
Project Manager, A description of the problem and the corrective action implemented will be
confirmed in 'writing via e-mail, facsimile, or technical memorandum.

Any nonconformance with the established quality control procedures in this QAPP will be
identified and, corrected. Corrective actions in the field will be implemented and documented in
the field logbook.

13.1 FIELD SAMPLE; COLLECTION
Technical staff and field project personnel will be responsible for reporting all! suspected
technical or QA nonconformance or suspected deficiencies of any field collection or
observations activity by reporting the situation to the Ecological Project Manager/Field Leader.
If it is determined that the situation warrants a reportable nonconformance requiring corrective
action, then a nonconformance report will be initiated by the field personnel and a copy
forwarded to the Site Program Manager.

The Ecological Project Manager/Field Leader will be responsible for ensuring that corrective
action for nonconformance are initiated by:

« evaluating all reported nonconformance;
• controlling additional work on nonconforming items;
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• determining disposition or action to be taken;
• maintaining a nonconformance logbook
» reviewing nonconformance reports and corrective actions taken;
» ensuring nonconformance reports are forwarded to the Site Program manager to be

included in the final site documentation in project files.

If appropriate, the Site Program Manager will ensure that no additional work that is dependent
on the nonconforming activity is performed until the corrective actions are completed. If a
corrective action warrants a change in the program protocols, this change will be documented
and signed by the AMEC Field Team Leader for the ERA and the USEPA RPM.

13.2 LABORATORY CORRECTIVE ACTIONS
The laboratories participating in this program are required to have written SOPs specifying
corrective actions to be taken when an analytical error is discovered or the analytical system is
determine to be out of control. The SOP requires documentation of the corrective action and
notification by the analyst about the errors and corrective procedures. Additionally, corrective
action procedures are included in the laboratories QA Plans.

Corrective actions are required whenever an out-of-control event or potential out-of-control
event is noted. The investigative action taken is dependent on the analysis and the event.
Laboratory corrective action may be necessary if:

« QC data are outside the warning or acceptable windows for precision and accuracy;
« Blanks contain compounds of interest, as listed in Tables 1 through 6, above the

project-reporting limits;
• Undesirable trends are detected in spike recoveries or RPD between duplicates;
• There are unusual changes in detection limits;
«> Deficiencies are detected by the laboratory QA department during internal or external

audits or from the results of performance evaluation samples; or
» Inquiries concerning data quality are received.
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Corrective action procedures are often handled at the bench level by the analyst, who reviews
the preparation or extraction procedure for possible errors, checks the instrument calibration,
spike and calibration mixes, instrument sensitivity and so on. If the problem persists or cannot
be identified, the matter is referred to the laboratory supervisor, manager and/or QA department
for further investigation. Once resolved, full documentation of the corrective action procedures if
filled with the QA department.

Corrective action may include:

« Reanalysis of samples, if holding times permits.
« Resampling and analysis.
• Evaluation and amendment of analytical procedures.
• Acceptance of data and acknowledgement of the level of uncertainty as documented

in the laboratory data package case narrative.

If resampling is deemed necessary clue to laboratory problems, the Site Program Manager must
identify the necessary approach including cost recovery for the additional sampling effort.
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The deliverables associated with the tasks identified in the ERA Workplan will contain QA
sections in which data quality information collected during the task is summarized. The ERA
Report will include the results of the data validation as documentation of data quality collected
for assessing ecological risk.

The QA section of the ERA report will contain information generated during the project on the
achievement of project-specific DQOs, uncertainties in the biota data used and their affect on
the risk assessment, and a summary of corrective actions implemented, as necessary, as it may
have affected the evaluation of ecological risk,
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Table 1
Maximum Constituent: Concentrations in Soil

Sauget Area 2
(Constituent

OCs
oenzene
chlorobenzene
ethylbenzene
4-methyl-2-pentanone
toluene
1 ,1 ,1-tr ichloroethane
o-xylene
xylenes (total)
SVOCs
1 ,4-dichlorobenzene
1,2-dichlorobenzene
1,2,4-trichlorophenol
naphthalene
2-methy (naphthalene
N-nitrosodiphenylamine
pentachlorophenol
phenanthrene
fluoranthene
pyrene
butyl benzyl phthalate
benzo(a)anthracene
1,2,4-trichlorobenzene
chrysene
phenol
di-n-butyl-phthalate
di-n-octyl-phthalate
bis(2-ethylhexyl)phthalate
<:'CBs
Aroclor 1 232
Aroclor 1 242
Aroclor 1 248
Aroclor 1254
Aroclor 1260
Dioxins
2,3,7,8-TCDD
Metals
antimony
arsenic
cadmium
chromium
copper
cyanide
lead
mercury
nickel
selenium
silver
thallium
zinc

Site O
30.8
58.9
167

7.69
29.5
1 .4 1

615,4

1030
606
26.9
34.6
160
50

1620
230
74

282
3846 I
12 1 .7
65 .3
282

30.3
1871

0 .00017

31

341

6.3
1 36

1 398

Site IP

0.413

045

8.87
3.625 1

3 .875
16.25

15
526
3.9

; SiteQ

100
790
250

2400

2300

1200

900

1100

70
360

16000

0.0033 1

17900
0.216

152000
3650
1630

195000
4.9"
371
5(3.9
30.2
0.89
9520

SiteR*
5800

19000

4800

Site 8

450
93

990
12

620

200

490

1 500
310

20000

85
69
41

1 39
0.392

3 .5

327

Sauget Area ?.
Ecological Risk Assessment

QAPP/FSP
Revision- 0
OS/17/2001

all concentrations in ppm

A - Soil sampling at Site R showed VOC concentrations ranging from .15 to 5800 ppm. SVOCs
were found at levels ranging from 0.017 to 19,000 ppm. Pesticides were found at levels ranging
from 0 . 1 1 to 99 ppm and RGBs were detected at levels ranging from 0.75 to 4,800 ppm Elevated
levels of arsenic, chromium, lead, nickel, and mercury were also detected in Site R soils.

xls\m&x soil cone
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TabIci 2. Semi-volatile Organic Analytical Parameters, Ftepoirtiinig Linn its, and Sample Matrices

AiriiEillylte
Phenol
bis-(2-Chloroethy!)ether*
2-Chlorophenol*
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol*
2,2'-oxybis(1-chloropropane)
4-Methylphenol*
N-Nitroso-di-n-propylamine
Hexaclhloroethane"
Nitrobenzene*
Isophorone
2-Nitrophenol
2,4-Dimethylphenol*
bis-(2-Chloroethoxy)methane
2,4-Dichlorophenol*
1 ,2,4-Trichlorobenzene*
Naphthalene'
4-Chloroaniline*
Hexachlorobutadiene*
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene*
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene*
3-Nitroaniline
Acenaphthene

CAS Number
108-95-2
1 1 1-44-4
95-57-8
541-73-1
106-46-7
95-50-1
95-48-7
108-60-1
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
11 1-91-1
120-83-2
120-82-1
91-20-3
106-47-8
817-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
13 1 - 1 1 -3
208-96-8
606-20-2
99-09-2
83-32-9

BiotiEi. RL*
Wet wt
ILMj|/kC|
1000
1000
1000iood '
1000
1000
1000
1000
1000
1000
1000
1000
11000
1000
1000
1000
1000
1000icioci
2000
1000
1000
1000
1000
11000
1000
1000
5000
1000
1000
1665
5000
1000

Vegetation/
Earthworm
Analysis

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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Table 2., Semi-volatile Organic Analytical Parameters, Reporting Limits, and Sample

Analyte
2,4-Dinitrophenol
4-Nitrophenol*
Dibenzofuran
2,4-Dinitrotoluene*
Diethyl phthalate
4-Chlorophenyl phenyl ether
Fluorene*
4-Nitroaniline
4,6-Dinitro-2-methylphenol*
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene*
Pentachlorophenol*
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate*
Fluoranthene*
Pyrene*
Butylbenzylphthalate
3,3'-Dichlorobenzidine*
Benzo(a)anthracene*
Chrysene
bis-(2-Ethylhexyl)phthalate*
Di-n-octylphthalate
Ben zo(b)f luoranth ene
Benzo(k)fluoranthene
Benzo(a)pyrene*
Indeneo (1 ,2,3-cd) pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,l,)perylene

CAS Number
51-28-5
100-02-7
132-64-9
121-14-2
84-66-2

7005-72-3
86-73-7ibo-oi-6
534-52-1
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
120-12-7
86-74-8
84-74-2

206-44-0
129-00-0
85-68-7
91-94-1
56-55-3

218-01-9
117-81-7
1 17-84-0
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2

Biota RL"
Wet wit
u<]|/lkc|
1000
5000
1000
1000
1000
1000
1000
5000
5000
1000
1000
1000
5000
1000
1000
1000
1000food
1000
1000
2000
1000
1000
1000
1000
1000ibb'ci
1000
1000
1000
1000

Vegetation/
Eairllhworrn
Analysis

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

'The project reporting limits were set as laboratory practical quantitation limits. The lab will report
lower than these reporting limits, down to their MDLs, using "J" flags, to meet ecological risk-
based concentrations (RIBCs) as listed in Table 8. The compounds with (*) are those for which
the lab MIDI., does not meet the ecological RBC. For these compounds, the conservative estimate
of 1/2 the sample reporting limit will be used in risk-based calculations.
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Table 3, Pesticide Analytical Parameters, Reporting Limits, and Sample Matrices

Analyte
alpha-BHC*
beta-BHC*
delta-BHC"
gamma-BHC (lindane)
Heptachlor*
Aldrin*
Heptachlor epoxide*
Endosulfan I"
Dieldrin*
4,4'-DDE
Endrin*
Endosulfan III
4,4'-DDD
Endosulfan sulfate
4,4-DDD
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene*

CAS Number
319-84-6
319-85-7
319-36-8

5-89-9
76-44-8

309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9
72-20-8

33213-65-9
72-54-8

1031-07-8
50-29-3
72-43-5

53494-70-5
7421-36-3
5103-71-9
5103-74-2
8001-35-2

Biota RL*
Wet wl
ug/kg

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

20
5
5
5
5

170

Vegetation/
Earthworm
Analysis

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

"The project reporting limits were set as laboratory practical quantitation limits. The lab will report lower than
these reporting limits, down to their MDLs using "J" flags, to meet ecological risk-based concentrations
(RIBCs) as listed in Table 8. The compounds with (*) are those for which the lab MIDI, does not meet the
ecological RBC. For these cornpouncis, the conservative estimate of 1/2 the sample reporting limit will be
used in risk-based calculations.
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Table 4. Herbicide Anaih

Anal vie
2,4-D (herbicide)*
2,4,-DB
2,4,5-TP (Sitvex)*
2,4,5-TP*
Dalapon*
Dicamba*
Dichloroprop
Dinoseb*
MICPA*
MCPP*

rtical Parameters, Re

CAS Number
94-75-7
94-82-6
93-72-1
93-76-5
75-99-0

1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2

Killing Limit®, and Sample Matrices
Biota IRIL"
Welt wit
uo|/k<|]i

25
25
25
25

6000
60
300
300

6000
6000

Vegetation/
Earthworm
Analysis

X
X
X
X
X
X
X
X
X
X

'The project reporting limits were set as laboratory practical quantitation limits. The lab will report
lower than these reporting limits, dovyn to their MDLs using "J" flags, to meet ecological risk-based
concentrations (RBCs) as listed in Table 8. The compounds with (*) are those for which the lab
MDL does not meet the ecological RBC. For these compounds, the conservative estimate of 1/2
the sample reporting limit will be used in risk-based calculations.
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Table 5. Dioxin and Dibenzofuran Parameters, Reporting Limits, and Sample Matrices

Analyte
2,3,7,8-TCDD*
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1 ,2,3,4,6,7,8-HpCDD
1,2,3,4,5,,6,7,8-OCDD
2,3,7,8-TCDF*
1 ,2,3,7,8-PeCDF*
2,3,4,7,8-PeCDF*
1,2,3,4,7,8-HxCDf"
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1 ,2,3,4,5,6,7,8-OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCIDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

CAS Number
1746-01-6

40321 -76-4
39227-28-6
57653-85-7
19408-74-3
35822-46-9
3268-87-9
51207-31-9
571 17-41 -6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0
41903-57-5
36088-22-9
34465-46-8
37871-00-4
55722-27-5
30402-15-4
55684-94-1
38988-75-3

Biota RL*
Wet wt
uc|/k<][

1
5
5
5
5
5
10
1
5
5
5
5
5
5
5
5
10
1
5
5
5
1
5
5
5

Vegetation/
Earthworm
Analysis

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

"The project reporting limits were set as laboratory practical quantitation limits. The lab will report lower than
these reporting limits, clown to their MDLs using "J" flags, to meet: ecological risk-based concentrations
(RBCs) as listed in Table 8. For those compounds for which the lab MIDI does not meet the ecological RBC,
the conservative estimate of 1/2 the sample reporting limit will be used in risk-based calculations.

L\laurte(sauget\analytes-RLs.xls\dioxin
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fable 6. Polychlorinated Biphenyls (PCBs) Analytical Parameters, Reporting Limits and

Analyte
Monoch lorobi plh e ny Is
Dichlorobiphenyls
Trichlorobiphenyls
Tetrachlorobiphenyls
Pentachlorobiphenyls
Hexachlorobiphenyls
Heptachlorobiphenyls
Octachlorobiphenyls
Nonchlorobiphenyls
Decachlorobiphenyls

CAS Number
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not: applicable
Not applicable
Not applicable

Biota IFilL"
We): wit
ugi/kg

10
10
10
20
20
20
30
30
50
50

Vegetation'
Earthworm
Analysis

X
X
X
X
X
X
X
X
X
X

"The project reporting limits were set as laboratory practical quantitation limits. The lab will report
lower than these reporting limits, down to their MDLs using "J" flags, to meet ecological risk-based
concentrations (RBCs) as listed in Table 8. For those compounds for which the lab MOIL does not
irneet the ecological! RBC, the conservative estimate of V2 the sample reporting limit will be used in
risk-based calculations,

L\laurie\sauget\analytes-RLs.xls\pcbs
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Table 7,. Inorganic Analytical Parameters, Reporting Limits, and Sample Matrices

Analyte
Aluminum* ICP
Antimony* GFAA
Arsenic GFAA
Beryllium ICP
Cadmium ICP
Chromium ICP
Copper ICP
Lead ICP
Mercury CVAA
Nickel ICP
Selenium ICP
Silver GFAA
Zinc ICP

CAS Number
7429-90-5
7440-36-0
7440-38-2
7440-41-7
7440-43-9
7440-47-3
7440-50-8
7439-92-1
7439-97-6
7440-02-0
7782-49-2
7440-22-4
7440-66-6

Biota RL"
Wet wit
ug/kg
200
20
10
4
5
10
20
5

0.2
40
10
10
20

Vegetation/
Earthworm
Analysis

X
X
X
X
X
X
X
X
X
X
X
X
X

"The project reporting limits were set to achieve the risk-based concentrations required for the ecological
risk assessment (Table 8). The compounds with (") are those for which the lab must report down to their
MIDI, to achieve the RBCs. For some metals and pathways, the project RL does not meet the ecological
RBC (see Table 8), For these metals, if they are non-detected in biota, the conservative estimate of 1/2
the sample reporting limit will be used in risk-based calculations.

U\laurie\sauget\anatytes-RLs.xls\me1als
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Semi-volatile Organ i c Compounds. Ecological Risk-Based Concentrations - Terrestrial Receptors

Analyti;
Phenol
bis-(2-Chloroelhyl)elher
;2:-Chloroph€;nol
1,3-Dichiloroben:zene
1 ,4-DichlO'robeazene
1,2-Dtchlorobenzene
2-Methylpheinol
2 ,2'-oxybis( 1 -chloropropane)
4- Miethyl phenol
N-Niilroso-di-ivpropylarruine
Hexachloroelhane
Nitroben/ene
Isophorone
2-Nitroplhenol
2,4-Dimelhylphenol
bis-X^-Clhloroelhoxy '(methane
2.4-Dichlorophenol
'1 .2.4- Inch lofobenzene
Naphthalene
4-ChlorOciinil ine
Hexachlorobutadiene
•1-Chloro-3-rriel:hylphenc(l
2-Melhylnaphthalene
HexachlofocydopentEidiene
2 ,4 , (>-T rich I oirop h e n oil
2,4.5-Trichlorophenol
2-Chloronaphthalene
2-Ni1roaniline
Dimelhylphthalate
Acenaptithylene:nitrotoluerie

amiline
>. _ .aphtlhene
2,4-Dinitrophenol
4-Nitrophenol
Dibeniofuran
2.4-Oini lrotoluene
Diethyl phthalate
4-Chlorophenyl phenyl ether
Huorene
4-Nitroanilirie
4, &-[3iniil:n>2-methiyl phenol
N-Nilrosodiphenylamine
4-BrOimoplhienyl phenyl either
-lejxadhilorobenzene
-'<entachiloroplhenol:'lhenanUnirene
Anthracene
Carbazole
Di-n-lbuly'lphthal'atec:lluoranth,ene
Pyrene
Butylbenzylphthalate
3,3'-Didhiloroben2idtne •
Benz<Xa)anthracene
Chrysene
bis-(2-Elhylhexyl) phthalate
Di-n-ociyiphthalaie
E3(snz:o(b)tluonanthene
BenzoOOfluoranthene
t3enz:o(a)pyirene
ndeneo (1 ,2,3-cd) pyrene
Diben:zo(a,h)anthra«ne
B.enzo(g.h.i)piefylene

CAS
'slumber
1 08 -952
1 1 1 -44-4
95-57-B
541-73-1
106-46-7
315-50-1
35-48-7
108-60-1
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
1 05-67-9i 1 1 -9 1 - 1 1
11 20-63-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-B
606-20-2
99-09-2
83-32-9
51-28-5
100-02-7
132-64-9"
12 1 - 14 -2
84-66-2
7005-72-3
86-73-7
100-01-6 1
534-52-1
86-30-6
101 -55-3
1 18-74-1
87-86-5
85-01-6
1 2 0 - 1 2 - 7
136-74-8
134-74-2
206-44-0
129-00-0
85-68-7
91-94-i
5(3-55-3
2 18-0 1 -9
1 1 7 - 8 1 - 7
1 17-84-0
205-99-2
207-08-9
50-32-8
1 93-39-5
53-70-3
19 1 -24-2

Biota Rl_(1)
We! wit
ug/lic[
1 000
1 000
1000
1 000
1 MO
1000
1000
1000
1000
1000
1000
1000
iooo
1000
1000
1000
1000
1000
1000
2000
1000
1000
1000
1000
1000
1000
1 000
5000
1 000
1000
1000
5000
1000
5000
5000
1000
1000
1000
1000
1000
5.000
5000
1000
1000
1000
5000
1000
1000
1000
1000
1000
1000
1 000
2000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Test
Spec: ii IBS
mouse

rat
rat

mouse
rat
rat

rat

rat
rail:
rat
rat" '

mouse:

rat
rat

mouse
rat
rat

rat
mouse

rat

rat
mouEie

rat
rail

mouse

rnouse

rat
rat
rat
rat

mouse

mouse
mouse
mouse

rat
dog
rat

rat
mouse

mouse

Test
Species
Weight
(kg)
0.03
0.3
0.3

003
0 1 3
0 3

0.3

0.3
0.3
0.3
0.3

003

0.3
0.3

0.03
0.3
0.3

0.3
0.03
0.3

0,3

0.03

0.3

0.3
O.CI3

0.03

0.3
0.3

0.3
0.35

0.03

0.03
003
003
0.3
12.7
0.3

0.3
0.03

003

MOAEU
LOAEL

(mg/kg/d)
523
25
50

600
85.7
30

30

1
10

500
283
50

0.3
14.8
7 1 . 6
12 .5
0.2

7
678
1 00

3.9

700

25

3.9
4583

125

2.5
200

0.05
0.24

1 000

62
1 25
75
1 59

8
15

50
550

1

Ecological
Receptor

Short tailed shrew
Short tailed shrew
Short tailed shrew

Shod tailed sJirevv
Shorl tailed shrew
Shad tailed sihrew

Short tailed sihrew

Short tailed shrew
Short tailed sihrew
Short tailed shrew
Shod tailed shrew
Short tailed shrew

Short Hailed shrew
Short tailed shrew
Short llaileidl shrew
Short tailed shrew
Short itailed shrew

Short tailed shrew
Short tailed shrew
Short tailed shrew

Short tailed sJirew
Shod tailed shrew

Short tailed shrew

Short lailed shrew
Short tailed sihrew

Short tailed shrew

Short tailed shrew
Shorl tailed shrew
Short '[ailed shrew
Short tailed shrew

Short tailed shrew

Short tailed shrew
SJiort tailed shrew
SJiort tailed shrew
Short tailed shrew

red fox
Shod tailed shrew

Sihod tailed slirew
Shod tciiled s.hrew

Shod tailed sihrew

Receptor
Weight
(kg)

0.015
0.015
0.01 5

0 .0 15
0 .0 15
6.01 5

0 0 1 5

0 0 1 5
0 0 1 5
0 0 1 5
0 0 1 5
0.015

0.015
0.015
0 .0 15
0.015
0.015

0 .0 15
0.015
0 .0 15

0.015

0.015

0.015

00 15
00 15

0.015

0.015
0 .015

0 .0 15
0 0 1 5

0.015

0.015
0.0 15
0.015
0.015
4.5

0.0 15

0.015
0.01 5

0.015

lEicological Food
Receptor

RBC (mg/kg)
622
53
106

714
2 16
63

63

2.1
21

1 1057
598
59

0.63
31
85
2(3

0.42

15
806
2 1 1

8.2

K!2

53

8.2
5450

149

5.3
423

0 . 1 1
0.53

1 189

74
149
89
336
10
32

1 06
654

1 2

Reference!/
Notes

USEPA. 2001
ATSDR, 1989
USEPA, 2001

ATSDR. 1993a
USEPA, 2001

ATSDR, 1992a

ATSDR, 1992a

USEPA. 2001
ATSDR. 1990b: (2 >

ATSDR, 1989d
ATSDR, 1992b ; <2 )

USEPA, 2001

USEPA. 2001
USEPA. 2001

i ATSDR. 19951)
USEPA, 2001
ATSDR, 1994C

USEPA, 2001
ATSDR, 1990d
USEPA, 2031

ATSDR, 1989C

ATSDR. 1994d

ATSDR. 1992b

ATSDR. 1989C
Sample el: al . , 1996

ATSDR. 1994d

ATSDR, 1995a
ATSDR, 1993d

ATSDR, 1998
Sample el al, 1996

ATSDR. 1994d

ATSDR. 1990a
ATSDR. 1994d
USEPA, 2001
USEPA, 2001

ATSOR, 1989b
ATSDR, 1994d

ATSDR. 1993b
Sample eta i , 1996

Sample el al., 1996

Moles:
'" vixicolcigical benchmarks were prioritized as follows- whole body, MOAEL and' LOAEEL, freshwater, similar species.

K project reporting limits were set as laboratory practical quantitation limits. The lab will report lower than these reporting limits, down to their MDLs. using "J" flags, to meel ecological
TwT'DasEid concentrations (RBCs) a si listed in this The compounds with (") are those for which the lab MDL does nol: meet the ecological RBC. F:or these compounds, the ODTiservalJve
estimate of 1/2 the sample repenting limit will be used in risk-based calculations.
(2) - Based on acute NOAEULOAEL divided by and uncertainty factor of 10.
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Table 3, Pesticide Ecological Risk-Based Concentrations - Terrestrial Receptors

Anaivte
CAS

aioha-BHC 319-S4-6
heia-BriC
delta-RHH
aarnma-RH^ (iiridanp)
Heoiachior
Alrfrin
Heptachlor epnxirif?
Endosuifan i
Dieidrin4,4'-nnE
Endrin
Endosuifan I!
4,4'-DDD
Fnriosiijfan snifaie
4.4-DDT
Meihoxvchior
tndrin Keione
Frsdrin Aldenvde
aloha-Chlordane
aarnnia-Chiordane
Toxachene

319-85-7
319-36-8
5-89-9
76-44-ft
309-QO-2
1024-57-3
959-Sft-H
60-57-1
72-55-9
72=20-8
33'13-fiS-9
72-54-8
1031-07-8
50-29-3
77-43-R
53494-70-5
7421-35-3
5103-71-9
5103-74--'
8001-35-2

Biota RL(1)
Wet wt
uq/kg

5
5
5
5
5
fi
5
5
S
5
5
5
5
5
5

20
5
5
5
5

170

Test
Species

rat
rai
rat
rat

mink
rai

mouse
rai
ra!

mouse
~OUS£>

rai
rat
rat

mouse
mouse

rat

Test Species
Weight
(kg)
0.35
0.35
0.35
0.35
1

0.35
0.03
0,35
0.35
0.03
0.03

0.3

0.35
0.3

0 0 3
0.03
0.35

Test Species
NOAEULOAEL

fma/ka/d)
1 .6
0,4
1 .6
8

0. 1
0.2
0.8

0. 15
0.02

34
O.Q92

35

0.8
10

4.6
4.6

8

Receptor
Species

snort-tanea snrew
short-tailed sMrew
shori-ia:ied shrew
sriors-taiiea snrew
short-tanea snrew
short-tailed shrew
short-tailed shrew
shon-tailea snrew
short-tailed snrew
short-tailed shrew
short-tailed shrew

short-tailed snrew
snon-ianea snrew
short-tanea snrew

snon-tanea snrew
short-tailed snrew
short-taiied snrew

Receptor
SpSCiSS
Weiaht
(kg)

0,015
0 .0 15
0 .015
0 .0 15
0 .0 15
0 .0 15
0 .015
0.015
0 .0 15
0.015
O .Q 15

0 .015

0.015
0 .015

0.015
0,015
0.015

Ecoiog:cai
Receptor
Food RBC
(mg/kg)

0.88
3.5
18

0.23
0.44
0.95
Cj.33

0.044
40

0. 1 1

180

1 .8
21

5.5
5.5
18

Motes/
Reference

Sample et ai . , iyyo
Sarnpie ei ai . , iyy6; (j)

Sarnpie ei a i . . 1996
barnpie ei a; . , :sso
Sample e! a i . , n996

ATSDR, 1993c
Sample e t a i . , 1996
barnpie et ai . , nyyo

Aib'LJK, lyyab
Sarnpie ei al . , 193S

AiSDK , 1994b

Sarnpie ei di . , 1996
ATSDR, 1994b

Sarnpie ei di . , 19S6
Sample eta i . , 1996
barnpie et a i . , 1996

Notes:
Ecotoxlcoiogicai benchmarks were prioriiized as foiiows: whole body, NOAEL and LOAEL, freshwater, sirriiiar species.
(1! The project reporting iirniis were sei as laboratory practical quantitaiion limits. The iab wiii report lower than these
reporting iirniis. down io their MDLs, using "J" fiags. to rnsei scciogica: risk-based concentrations (RBCs) as iisied in this
tabie. The compounds with (*) are those for which the iab iviDL does not meet the ecological RBC. For these compounds,
the conservative estimate of 1/2 the sarnpie reporting limit will be used in risk-based calculations.
(2) - based on acute NOAEIAOAEL divided by
an uncertainty factor of 10(3) - based on NOAEL for BHC mixed isomers.
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Table S. Herbicide Ecological Risk-Based Concentrations - Terrestrial Receptors

.PP/FSP
Revision' 0
O5.''i7/200-i

Analyte
2.4-D (herbiciHfi)
?,4,-DB
2.4.5-TP (Siivexi
',4,5-TP
Dalaoon
Dicamba
DJchiorooroD
Dlnoseb
MCPA
MCPP

CAS

94-75-7
94-82-6
93-72-1
93-76-5
75-yQ-fi
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2

Biota RL*
Wet wt

2b
?5
25
95

5000
60
300
300

6000
fiOOO

Test
Species

rat
doa
doq
rat
rat

rabbit

rat
doa
rat

Test Species
Weight
(kg)
0.3
12 .7
12 .7
0.3
0.3
1 .2

0.3
12 .7
0.3

Test Species
NOAEULOAEL

(mg/kg/d)
1
8

0 ./5
3

8.4b
3

1
0 , 15

3

Receptor
Species

short-tailed shrew
red TOX
red fox

short-tailed snrew
snon-ianea snrew
short-tailed shrew
short-tailed shrew

red tox
short-tailed shrew

Keceptor
Species
Weiaht

(kg)
4.5
4.5

0.015
0.01 J)
0 .0 15

0.015
4.5

0.015

CCO:og:ca:
Receptor
Food RBC
(nig/kg)

10
0.97
6.3
18
9.0

2. 1
o.i a
6.3

Notes;
Reference

USEPA, 2001
UohHA, 2001
USEPA, 2001
USEPA, 2001
UStPA, 2001
USEPA, 2001
USbPA. ^UUT
USEPA, 2001
UobHA, iUUI

Notes:
EcotoxicoioqlcaJ benchmarks were prioriiized as follows: whole body, NOAEL and LOAEL, freshysaier, similar species
(1) The project reporting limits were set as iaboraiory practical quantisation limits The lab will report lower than these
reporting limits, down to their MDLs, using "J" flags, to meet ecological risk-based concentrations (RBCs^as listed In
this table. The compounds with (*} are those for which ihe lab MDL does not meet the ecoiogicai RBC. For these
compounds, the conservative estimate of 1/2 the sampis reporting limit will be used in risk-based calculations.

L:\j3uris\ssugei\NOAELs.x!s\fierti
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Revision: 0
05/17/2001

Analvte GAS Number
Arocior-1016 i 12674-1 1 -2
Aroclor- 1221
Arodor-1232
Arocior-1242
Aroclor-1248
Arocior-1254
Aroclor-1260

1 1 104-28-2
1 1 14 1 - 16 -5
53463-21-9
1 ?672-2y-6

11037-73-1
1 1096-82-5

Biota P,L
Wet wt
ua/ka
( 1 )
(1)
«D

• (1)
0)
(1!
Mi

Test
Species
mink
rat

rnink
mouse
oidfieid
mouse

ra;

i est species
Weight
(kg)
1

0.3
1

0.03

0-0 14
0.3

Test Specses
NOAEULOAEL

{rnQ/kQ/d}
1 .37
35

Q.Q63
1 .3

0 . 155
5

Keceptor
Species

short-tailed snrew
short-iaiied shrew
short-tailed snrew
short-iaiied shrew

short-tailed shrew
short-tailed shrew

Species
Weight
(kg)

0.0 15
0 .0 15

0 .0 15
0 .015

0 .0 15
0 .0 15

Keceptor
Food RBC
(mg/kg)

3.3
74

0.20
1 .5

0 . 1 5
1 1

Notes;
Reference

Sample et a i . , laao
ATSDR, 1997

Sample e! a i . , I99b
ATSDR, 1337 : (2)

Sample e! a i . . 1996
ATSDR, 1997

Notes:
Ecotoxicoiogicai benchmarks were prioritized as follows: whole body, NOAEL and LOAFL, freshwater, similar species.
(1) - PCB analysis will be performed using SW 346 6SO which deiecies PCB homoiogs rather than Aroclor mixtures (see Tabie 6). However, ecoioxicologicai benchmarks
are generally not available for PCB homoiogs; therefore, RBCs were derived for Arocior mixtures.
(2) - Based on acute NJOAEULOAEL divided by an uncertainty factor of 10.

L\laurie\sauge<WOAELs.xlsiPCBs
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Tabis S. Dioxin and Dlbenzofuran Ecological Risk-Based Concentrations - Terrsstriai Rscsptors

'"igsi Ares 2
sess.T7s.if
jAPP/FSP

Revision. Q
05/17/2001

Analyte
2.3.7.B-TCDD
1 ,2 ,3,7,8-PeCDD
1 ,2,3,4,7,8-Hxr.nn
1 .2,3.6,7,8-HxCDD
1 .2 .3 .7.8.9-HxCDD
1 .2 .3 .4 .6 .7 .8-HDCDD
1 .2 .3 .4 .5 .6 .7 .8-OCDD
2,3,7,8-TCDF
1 ,2,3.7.8-PeCDF
2,3,4,7,8-PeCDF
1 .2 , 3 .4 .7 . 8-HxCDF
1 . 2 .3 .5 .7. 8-HxCDF
1 .2.3.7.8.9-HxCDF
2.3.4.6.7.8-HXCDF
1,2.3,4,6,7,8-HpCDF
1 ,2 , 3,4,7, 8,9-HpCDF
1,2,3,4,5,6,7,8-OCDF
Toial TCDD
Totai PeCDD
Toiai HxCDD
iota: HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

r.aS Mii^Rsr
1746-01-6
40321-76-4
39227-28-6
57653-85-7
194Q8-74-3
35822-46-9
3268-87-8
51207-31-9
571 17-41-6
57117-31-4
70648-26-9
57117-44-9

"72318-21-9
60851-34-5
67562-39-4
55673-89=7
39001-02-0
41903-57-5
36088-22-9
34465-46-8
37871-00-4
55722-27-5
30402-15-4
55684-94-1
38388-75-3

BlotaRLilj
Wet wt
ua/ka

1
5
5
5
5
5
10
1
5
5
5
5
5
5
5
5
10
1
5
5
5
1
5
5
5

Test
Scecios

rat

mouse
rat
rai
rat

Test Species
Weight

(kg)
0,35

0,03
0.35
0.35

0.35

Tssi Species
NOAEULOAEL

(mg/kg/d)
0.000001

0.03
0.00016
0.00016

0.00015

Receptor
Soeeies

short-tailed shrew

short-tailed shrew
short-tailed shrew
shorWaiied shrew
snort-taned shrew

Rscepior
Species
Weight
(kg)

0.015

0.0 15
0.015
0 .0 15

0 .0 15

Ecoiogicai
Rseepior
Food RBC
(rng/kg)

0.0000022

0036
0.00035
O.UOU35

O.OOQ33

Notes/
Reference

Sample e! ai.. iyye

USEPA, 2001
Sample et al . , 1996
Sample et al . , 1996
Sample e ta i . , iaae

Notes:
Ecotoxicoiogicai benchmarks were prioritized as follows: whole body, NOAEL and LOAEL. freshwater, similar species.
(1! The project -sporting limits were set as laboratory practical quantisation iimiis. The lab will report lower than these -sporting
limits, down io iheir MDLs, using "j" fiags. io meet ecological risk-based concentrations (RBCs) as listed in ihis table. Ths
compounds with (*) are those tor which the isb MDL aoss not meet the ecological RBC. For these compounds, the conservative
estimate of 1/2 the sample reporting iirnii will be used in risk-based calculations.
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Table 8. Inorganic Parameters Ecological Risk-Based Concentrations - Terrestrial Receptors

essment
APP/FSP

Revision: Q
OS/17/2001

AnaiuTA
Aluminum
Antimonv
Arsenic
Beryllium
Cadmium
Chromium, trlvalent

ICP
GFA.A
GFAAinp
ICP
ICP

Chromium, hexavaieni
Copper i ICP
"Lead ICP
Mercury
Nickel
Selenium
Silver
Zinc

CVAA
ICP
ICP
GFAA
ICP

CAS
Number

7429-90-5
7440-36-0
7440-38-2
7440-41-7
7440-43-9
7440-47-3

7440-50-8
7439-92-1
7439-97-6
7440=02-0
7782-49-2
7440-22-4
744<l-fi6-fi

Biota RL(1S
Wet wt
Uu/ko

3
0.2
0.2
1

0.5
0.5

2
0.5

0.02
10
0.5

Test
Species
mouse
mouse

meadow vole
rai
rat
rat
rat

mink
meadow vole
meadow vole

rat
meadow vole

0.1 ! rat
2 i rai

• est species
Weight
ikai
0.03
0.03

0.044
0.35

0.303
0.5
0.5
1

0.044
0.044
0.35

0.044
0.35
0.3b

Test Species
NOAEULOAEL

(ma/kg/d;
1 .93

0.125
1 .01
66
1

2f3f
3.28
1 1 . 7

1 18 .2
0.47
40

2.96
222.2
160

i species
Receptor | Weight
Species | (kg)

snon tanea snrew
short tailed snrew
short tailed shrew
snort tailed snrew
short tailed shrew
snort taiiea snrew
short tailed snrew
short tailed shrew
short taiiea snrew
short tailed shrew
snort taiiea snrew
short tailed snrew
short tailed shrew
snort taned snrew

0.015
0.015
0.0 15
0 .0 15
0.015
0.015
0 .015
0.0 15
0.015
0 .0 15
0.015
0 .0 15
U .Q15
0 .0 15

Receptor
Food RBC
Srng/kq}

2.3
0 . 15
1 . 3
145
2. 1

6576
7.9
33
155
0.62
88
3.9
483
352

Notes/
Reference

sample ei a i . , ISBC
Sample et ai . , n
Sample et a i . , "

a96
336

sample et a i . . iy»o
Sample ei a i . , "996
sample et a i . , 1996
Sample et a i . , '
bampie ei a i . ,
bampie et ai . ,
Sample ei a i . ,
bampie et a i . ,
Sample et a i . ,

996
996
996
336
996
996

ATSDR, 1990C
sample et ai , 996

Notes:
Ecotoxicological benchmarks were prioritized as follows: whole body, NOAEL and LOAEL, freshwater, simiiar species.
(i) ThS project reporting limits were set as iaboraiory practical quantisation limits. The iab will report lower than these reporting limits, down to their MDLs, using "j" fags, to
meet ecoiogica! risk-based concentraiions (RBCs) as listed in this tabie. T?ie compounds with (*) are inose for which the iab iViDL does not meet the ecoiogicai RBC. For
these compounds, the conservative estimate of 1/2 the sample reporting limit wiii be used in risk-based caicuiations.
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Sauget Area 2
QAPP for Ecological Risk Assessment

Revision 0
05/17/2001

Table 9. Analytical Laboratory Data Quality Objectives for Precis ion and Accuracy for
Semi-volatile Organic Compound Analyses of Biota Samples

Parameter
Semivolatile
Analysis

QC Compounds
All analytes

phenol
2-chlorophenol
1 ,4-dichlorobenzene
N-nitroso-di-n-propylamine
1,2,4-trichlorobenzene
p-chloro-m-cresol
acenaphthene
4-nitrophenol
2,4-dinitrotoluene
pentachlorophenol
pyrene
nitrobenzene-ds
2-fluorobiphenyl
terphenyl-dn
phenol-ds
2-fluoirophenol
2,4,6-tribromophenol
2-chlorophenol-d*
1 ,2-clichlorobenzene-d,,

TTerdTmafrix
Duplicate
Precision11

(RPD)
< 50

IMS/MSD
Precision

(RPD)

< 35
< 25
< 40
< 35
< 28
< 25
< 25
< 45
< 87
< 44
< 25

Blanks
< 5x RL

for
phthalates
<RLfo ra l l

others

MS/MSD""
Accuracy

(% Recovery)

17- 103
23-1 14
10-125
1 1 - 1 17
17-105
25-107
28-102
10-1 17
10- 126
10- 120
18-136

Surrogate**1 Accuracy
(% Recovery)

12- 125
24-118
18- 153
10-142
10- 1 18
14- 12 1

20- 130*
20- 130*

Notes:
General: All method requirements for QC frequency and criteria for acceptance, as defined in the ERA methods
for this program (SW846 Method 8270C), must be followed

* Advisory Limits Only
" Provision for wider acceptance limits near the R'L may be based on professional judgement during data review/validationb As required by ERA SW846 Method 8270C, these criteria limits represent the laboratory-specific 1 mits for
accuracy and precison based on analysis of biota samplesc Field duplicate precision based on technical judgement and USEPA National Functional Guidelines for duplicate precision

L:\laune\sauget\dqotablesxls\Table 9



Sauget Area 2
QAPP for Ecological Risk Assessment

Revision 0
05/17/2001

Table 10. . Analytical Laboratory Data Quality Objectives for Pirecisioni and
Accuracy for Pesticide Analyses of Biota Samples

Parameter
Pesticide
Analysis

1 QC Compounds
All analytes
gamma-BHC (lindane)
hepatachlor
aldrin
dieldrin
end rim
4,4'-DDT
tetrachloro-m-xylene
decachlorobiphenyl
alpha BHC
beta BHC
delta BHC
alpha chlordane
gamma chlordane
4,4"-DDD
4,4'-DDE
endosulfan 1
endosulfan II
endosulfan sulfate
endrin aldehyde
endrin ketone
heptachlor epoxide
methoxychlor
toxaphene

KieTcTlQIaTrix
Duplicate
Precision'1

(RPD)
<_50

MS/MS D
Precision

(RPD)

£ 37
< 38
< 38
< 30
< 32
£ 26

£.40
< 40
< 47
< 40
< 40
< 50
< 23
< 40
£ 65
£ 50
< 86
< 31
< 40
< 40
< 50

Blanks
< RL

MS/MSD3"
Accuracy

(% Recovery)

12 - 138
17- 138
10-144
28-137
33-149
29-1 34

22-101
12- 102
10- 142
45-140
1 1 - 14 1
28-134
34-121
10- 14 1
10- 159
26-144
10 - 130
29-1 1 12
15-142
24-152
41- 126

Surrogate3"
Accuracy

(% Recovery)

1 0 - 1 14
27-128

Notes:

General: All method requirements for QC frequency and criteria for acceptance, as defined in the ERA methods
for this program (SW846 Method 8081 A), must be followed.
* Advisory limits only
a Provisions for wider acceptance limits near the RL may be based on professional judgment during data
review/validation.
"As required by the EPA SW846 Methods 8000B and 8081 A, these QC limits represent the laboratory-specific
limits for accuracy and precision based on analysis of biota samples
c Field duplicate precision based on technical judlgrnenl: and USEPA National Functional Guidelines for duplicate
precision

L:\laurie\sauget\dqotables.xls\Table 10



SaugetArea 2
QAPP for the Ecological Risk Assessment

Revision 0
05/17/2001

Table 11. Analytical Laboratory Data Quality Objectives for Precision and Accuracy for Herb ic ide
Analysis of Biota Samples

Parameter
Herbicide
Analysis

QC Compounds
All analytes
2,4-D
2,4-DIB
2,4,5-TP (s i lvex)
dalapon
dicamba
2,4-dichlorophenyl
acetic acid (IDCAA)

FieldTMafrix
Duplicate
Precision 1

(RPD)
£50

MS/MSID
Precision

(RPD)
<50
<50
<50
<50
£50

Blanks
< RL

MS/MSD'"
Accuracy

(% Recovery)

19-153
20-160
27- 120
10- 170
20-160

Surrogate"1* Accuracy
(% Recovery)

30-189

Notes:
General: All method requirements for QC frequency and criteria for acceptance, as defined in the ERA methods
for this program (SW846 Method 81 51 A), must be followed.
3 Provision for wider acceptance limits near the RL may be based on professional judgement during data review/validation
b As required by ERA SW846 Methods 8000B and 8151A, these QC limits represent the laboratory specific limits
for accuracy and precision based on analysis of biota samplesc Field duplicate precision based on technical judgement and USEPA National Functional Guidelines for duplicate
precision.

l:\laurie\sauget\dqotables.xls\Table 11



Sauget Area 2
QAPP for the Ecological Risk Assessment

Revision 0
05/17/2001

Table 12. Analytical Laboratory Data Quality Objectives for Precision and
Accuracy for Dioxiin and Dibenzofuran Analyses of Biota Samples

Parameter
Dioxiin and
Dibenzofuran
Analysis

QC Compounds
All analytes
2,3,7,8-TCDD
1 .2 ,3 ,7,8-TCDF
1 ,2 ,3 ,7 , 8-PeCDD
1 ,2 ,3 ,7,8-PeCDF
2,3 ,4 ,7 , 8-PeCDF
1 ,2 ,3,4,7,8-HxCDD
1 ,2 ,3 ,6 ,7,8-HxCDD
1 ,2,3,7 ,8,9-HxCDD
1 ,2 ,3 ,4 ,7 ' ,8-HxCDF
1 ,2 ,3 ,6 ,7 ,8-HxCDF
1 ,2 ,3 ,7 ,8 ,9-HxCDF
2,3,4,6,7,8-HxCDF
1 ,2,3,4,6,7,8-HpCDD
1 ,2 ,3 ,4 ,6 ,7 ,8-HpCDF
1 ,2 ,3 ,4 ,7 ,8 ,9-HpCDF
OCDD
OCDF
1 3C 1 2-2,3,7,8-TCDD
13C 12-2,3,7,8-TCDF
1 3C 1 2- 1 ,2 ,3,7,8-PeCDD
13C 12-1,2,3,7,8-PeCDF
1 3C12- 1 ,2 ,3 ,6 ,7 ,8-HxCDD1 3C 1 2-1 ,2,3,4,7,8-HxCDF
1 3C 1 2- 1 ,2 ,3,4,6 l7,8-HpCDD
13C 12- 1 , 2 , 3,4,6,7, 8-HpCDF
1 3C 1 2-OCDD
1 3C 1 2-1 ,2,3,4-TCDD
1 3C 1 2 - 1 ,2 ,3 ,7,8,9-HxCDD

Field/Matrix
Duplicate MS/MSD
Precision Precision

(RPD) (RPD) Bla

Internal3
Standard
Accuracy

nks (% Recovery)
Recovery
Standard
Accuracy

< 25 < RL
< 40
< 40
< 40
< 40
< 40
< 53
< 53
< 53
< 46
< 46
< 46
< 46
< 50
< 50
< 50
< 50
< 50

Notes:

25-150
25-150
40-1 35
40-1 35
25-150
40-135
25-150
40-135
25-1 50

Method LCL +
UCL criteria met

General: All methods for QC frequency and criteria for acceptance, as defined in the ERA methods for this
program (SW846 Method 8290), must be followed.
a Provision for wider acceptance limits near the RL may be based on professional judgement during data review/
validation

L:\taurie\sauget\dqotables.xls\Table 12



SP---I Area 2
QAPP for Ecologies: R:s ssment

vision: G
05/17/200:

Table 13, Analytical Laboratory Data Quality Objectives for Precision and Accuracy for PCS
Analyses of Biota Samples

Parameter

Field/Matrix
Duplicate
Precision

(RPD)
MS/MSD

Precision (RPD) blanks

MS/MSDSD

Accuracy (%
Recovery)

Surrogate20 Accuracy
(%Recovery)

PCS
Analysis

Al! analytes
Monochiorobiphenyls
Dichlorobiphenyls
ThchlorobiphenyJs
Teirachlorobiphenyls
Pentachlorobiphenyls
Hexachlorobiphenyis
Heptachloroblphenyis
Ociachloroblphenyls
Nonachlorobiphenyls
Decachiorobiphenyis

Decachlorobiphsnyi - 13C 12

<50 < RL

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

30-130
30-130
30-130
40-140
40-140
40-140
40-140
30-130
30-130
30-130

27-128

Notes:

General: All method requirements for QC frequency and criteria for acceptance, as defined in the ERA methods
for this program (SW846 iyjeihod 8082), must be followed,

° Provisions for wider acceptance limits near the RL may be based on professional judgement during review/
validation
" As required by ERA SW846 Methods 8000B and 8082, these QC limits represent the laboratory-specific limits
for accuracy and precision based on analysis of biota samples. The MS/MSD should contain the most
representative PCBs for the site.0 Field duplicate precision based on Technical judgement and USEPA National Functional Guidelines for
duplicate precision. __ ________________________________
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Sauget Area 2
QAPP for Ecological Risk Assessment

Revision 0
05/17/2001

Table 14. Analytical Laboratory Data Quality Objectives for Precision and Accuracy for
Inorganic Compound Analyses of Biota Samples

Parameter
QC

Corn pounds

Field
Duplicate
Precision

(RPD)

Sample/MD
Precision

(RPD)
MS Accuracy
(% Recovery) Blanks

LCS/SRM Accuracy
(% Recovery)

Inorganic
Analysis
(metals)

All analytes < 50 <20% RPD
for results
>5x RL;
difference
<± RL for
results
<5x RL

75-125 b, d < + RL Manufacturer's
Control Limits

Motes:
General: All method requirements for QC frequency and criteria for acceptance, as defined in the EPA
methods for this program (SW846 Methods 60106, 7000 series, 901 OB), must be followed
a Provision for wider acceptance limits near the RL may be based on professional judgement during data
review/validation.b Unless the sample concentration exceeds the spike added concentrations by a factor of 4 or morec Field duplicate precision based on technical judgement: and USEPA National Functional Guidelines
for duplicate precision
cl Mercury 80-100% recovery
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Sauget Area 2
QAPP for the Ecological Risk Assessment

Revision 0
05/17/2001

Table 15. Summary of QC Sample Types, Criteria and Corrective Action

Field Generated QC Samples

TYPE
Field Blank
(Equipment
Rinsate Blanks)

Field Duplicate

PURPOSE
Evaluate
cleanliness of
sample containers
and sample
handling and
collection
procedures
Evaluate precision
and representativeness
taking into account
variability of sample
matrix

FREQUENCY
1 per media per 10
field samples collected

1 per media per 10
field samples collected

CRITERIA
all compounds of
interest < RL

plus 50% RPD with
provisions for wider
acceptance limits near
the detection limits

CORRECTIVE
ACTION

Qualify Data

Compare to matrix
duplicates, check for
possible matrix
interferences or
improper sample
collection procedure,
Qualify Data

Laboratory Generated QC Samples;
Laboratory'
Control Sample
(ILCS) and
Standard
Reference
Material (SR:M)

Calibration
Check Sample

Method Blank

[Evaluate laboratory
performance
(accuracy) using
verified standards
from an outside
source

Verifies calibration
cruve

Verifies clean reagents
instrument systems,
and lab procedures

1 per media per 20
field samples or per
laboratory sample
batch, whichever is
more frequent

Minimum of 1 per
analytical batch per day

Minimum of 1 per
analytical batch or per
20 field samples:
'whichever is more
frequent

Vendor supplied: Within
the 95% confidence
interval/ vendor supplied
limits

90-110% recovery for
inorganics; as specified
in EPA methods for
organics listed in Table
16
All compounds of
interest < RL

Re-prepare and
re-analyze
associated samples
to obtain acceptable
LCS/SRM. Check
if MS/MSD
acceptable to
compare for matrix
effects.
Recalibrate: check
system

Reanalyze; if
second blank
exceeds criteria,
clean and recalibrate
system; document *
corrective action

L:\laurie\saugeMqotabtes.xts\Table 15



Saugel' Area 2
QAPP (Of the Ecological Risk Assessment

Revision 0
05/17/2001

Table 15 Summary of QC Sam pie Types, Criteria and Corrective Action

Field Generated QC Samples

TYPE
Matrix spikes
and matrix
duplicates
MS/MSD/MD

Surrogate
Standards

Internal
Standards

PURPOSE
[Evaluate precision and
accuracy taking into
account variability of
sample matrix

Measures recoveries in
actual sample matrices

Provides standard for
calculating analyte
response and
concentrations

FREQUENCY
1 set per media per 20 field
samples

All GC/MS and all GC
samples for organic
analyses.
All GC/MS and" all GC '
samples for organic
analyses.

CRITERIA
Recoveries for MS/MSD
specified in Tables 9
through 14 and in
laboratory SOPs. RPD for
sample/MS in Tables 9
through 14.

Recoveries as specified
in Tables 9, 10, 11, 12
13 and in laboratory
SOPs
Recoveries as specified in
the EPA methods listed
in Table 17.

CORRECTIVE
ACTION

Qualify data for matrix
effect if LCS/SRM is
acceptable. Qualify
sample/MD if
precision is not
acceptable. If
LCS/RSM is not
acceptable, see
above.
Reanalyze samples:
Qualify data.

Reanalyze samples:
Qualify data.

RL = Reporting Limit
VIS = Matrix spike sample

. . .WISD = Matrix spike duplicate sample
MD =: Matrix duplicate sample

SRM = Standard reference material
LCS = Laboratory' control sample
RPD = Relative percent difference (between duplicate results)
GC = Gas Chromalography
GC/MS = Gas Chcomatography/Mass Spectrometry

Note:

Qualification criteria and qualifier for each QC parameter are given in QAPP, Section 9
Data Reduction, Validation and Reporting
All additional IJSI-IPA methods QC, including initial and continuing calibration requirements and criteria
for acceptance, must be followed. Laboratories will follow the method-specific corrective actions for
these QC criteria, as defined in the EPA methods listed in Section 7 of this QAPP and the internal
quality control checks defined in Section 8 of this QAPP.

L:\laurie\saugel\clqotables.xls\Table 15



iu»ge( ' i 2 Sites
QAPP for Ecological P-ii sstneni

revision 0
05/1 ~/200!

Table 16 Biota Tissue Analyses: Number. Sample Preservation,
Container Specifications, and Holding Time Requirements

Parameter

SVOCs

Herbicides

Pesticides

Dioxins/Dibenzofurans

PCBs

Metals

Number of Samples !3)

24 vegetation/24 earthworm

24 vegetation/24 earthworm

24 vegetation/24 earthworm

24 vegetation/24 earthworm

24 vegetation/24 earthworm

24 vegetation/24 earthworm

Sample Container

scalable plastic bag

sealable plastic bag

seaiable plastic bag

sealable plastic bag

sealable plastic bag

seaiable plastic bag

Preservative

Store at <-10°C (dry ice)

Store at <-10°C (dry ice)

Store at <- 1Q°C (dry ice)

Store at <-10°C (dry ice)

Store at <-10°C (dry Ice)

Store at <-10°C (dry ice)

Holding Time (b)

Extraction: 14 clays aner
collection/thaw.
Analysis: within 40 days
of extraction
extraction: 14 days after
collection/thaw.
Analysis: within 40 days
of extraction
Extraction: 1 4 days aner
collection/thaw.
Analysis: within 40 days
of extraction
Extraction: 14 days aner
collection/thaw.
Anaiysis: within 40 days
of extraction
bxtraction: 14 days after
collection/thaw.
Analysis: within 40 days
of extraction
180 days -a l l metals
except mercury.
Mercury - 28 days.

(a) - Number of samples does not include QA/QC samples.
(b) - All holding times start from the time samples are thawed, if received frozen.

L:\lattrie\sauget\hiota-analysis.xls
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Table 17
Laboratory Analytical Methods for Biota

Saugel: Area 2 Sites
Terrestrial Component - Ecological Risk Assessment

PaifaiTietei'Jyiw.:E^*iiCT;;;ift£;!?!jSjffi^i;:
Volatile Organic Compounds
Semi-volatile Organic Compounds
Pesticides
Herbicides
Dioxin and Dibenzofuran
RGBs (homologs)

Metals

?:;s«:s.
:1Mlethotil .or Analysis**!! ,:

8240
8270C
8081 A
8 151 A

i 8290 (b)

680

601 OB (ICP)/7000 Series Methods
(GFAA)/mercury-7471A

(a) - Analytical Method is from USEPA SW-846, 3rd Edition, December 1996
unless otherwise specified

(b) - SW-846, 3rd Edition, Septmber 1994 method included in the
December 1996 update.



STIIL Savannah
Laboratory Quality IVI a in u a III



CONTROLLED COP' STL-SL Laboratory Quality Manual
Section 1 Revision :0

Effective Da:e: 0 1 /3 1/00
Page 1 of 2

LABORATORY QUALITY MANUAL
Revision : 0
January 2000

Prepared by and for:
STL-SAVANNAH LABORATORIES

Savannah Division Mobile Division
5102 LaRoche Avenue 900 Lakeside Drive
Savannah, GA 31404 Mobile, AL 36693
( 9 1 2 ) 354 -7858 (334)666-6633

Tallahassee Division Tampa Division
2846 Industrial Plaza Drive - 67 12 Benjamin Rd., Ste.. 100
Tallahassee, FL 32301 Tampa, FL 33634
( 850 )878-3994 ( 8 1 3 ) 885-7427

James W. Andrews, Ph.D. K'irstin McCracken
Regional Vice President Regional QA Manager

ate



STL-SL Laboratory Quality Manual
Section 1 Revision :0

Effective Date: 01/31/00
Page 2 of 2

THIS PAGE INTENTIONALLY BLANK



STL-SL Laborator/ Quality Manual
Section 1 Revision :0

Effective Date: 0 1/3 1/00
Page 1 of 2

. . . . . . LABORATORY QUALITY MANUAL
Revision : 0
January 2000

Prepared by and. for:
STL-SAVANNAH LABORATORIES

Savannah Division Mobile Division
51 .02 LaRoche Avenue 900 Lakeside Drive
Savannah, GA 3 1404 Mobile, AL 36693
( 9 12 )354-7858 (334 )666-6633

Tallahassee Division Tampa Division
2846 Industrial Plaza Drive - 6 7 1 2 Benjamin R<1, Ste. 100
Tallahassee, FL 32301 " Tampa, FL 33634
(850)878-3994 (8 13 ) 885-7427

f - _James W. Andrews, Ph.D. Kirstin McCracken
Regional Vice President Regional QA Manage

Date Date



STL-SL Laboratory Quality Manual
Section 1 Revision :0

Effective Date: 01/31/00
Page 2 of 2

THIS PAGE INTENTIONALLY BLANK



2.0 TABLE OF CONTENTS

SECTION
Title and Signature Page
Table of Contents
Statement of Policy
Project: Organization and Responsibility

1 .0
2.0
3,0
4.0

5.0 Quality Assurance Objectives (Precision,
Accuracy, and MDLs)

6.0 Sampling Procedures
7.0 Sample Custody
8.0 Analytical Procedures

9.0 Calibration Procedures arid Frequency
10.0 Preventive Maintenance

1 1 . 0 Quality Control Checks and Routines to Access
Precision arid Accuracy Calculations of Method
Detection Limits

1 .2 .0 Data Reduction, Review and Reporting
13 .0 Corrective Action
14 .0 Performance and System Audits
15 .0 Quality Assurance Reports
16 ,0- 19 .0 Training and Qualifications

Documentation and Records
Procurement
Quality Improvement/Management Assessment

STL-SL Laboratory Quality Manual
Section 2, Revision 0

Effective Date: 01/31/00
Page 1 of 4

IS UMBER REVISION DATE
OF PAGES

2
4
4
1 .2
180

20
20
6

22
8

8

10
6
2

2
2

0
0
0
0
0

o
0
0
0
0
0

0
0

0
0
0

0 1/3 1 /00

0 1 / 3 1 / 0 0
01/31/00
0 1 / 3 1 / 0 0
0 1 / 3 1 / 0 0

0 1 / 3 1 / 0 0
0 1 /3 1 /00
0 1 / 3 1 / 0 0

0 1 /3 1 /00

01/3 1/00
0 1 / 3 1 / 0 0

0 1 /3 1 /00
0 1 / 3 1 / 0 0
0 1 / 3 1 / 0 0
01/31/00
0 1/3 1 /00

20.0 Table of Target Analytes 16 0 1 /3 1 /00



STL-

LIST OF FIGURES
FIGURE DESCRIPTION
4.1 Corporate Organizational; Structure
4.2 Organizational Structure of Savannah Division Laboratory
4.3 Organizational Structure of Tallahassee Division Laboratory
4.4 Organizational Structure of Mobile Division. Laboratory
4.5 Organizational Structure of Tampa Bay Division Laboratory

7 . 1 - Custody Form
7.2 Sample and Container Label
7.3 Custody Seal
7.4 Anomaly Report
7.5 Sample Registry Form
7.6 Cooler Receipt Form
7.7 Sample Container Request Form,

(obverse)
7.8 Sample Container Request Form

(reverse)
7.9 Sample Internal Custody Log
7 . 1 . 0 Remote Division Sample Internal Custody Log
7 . 1 1 Wet Chemistry Extraction Log
7 . 12 Fluoride Analysis Log

7 . 13 Semivolatile Extract Custody Log
7 . 14 Int'erdivisional Shipping Log
1 2 . 1 Sample Tracking and Data Subrnittal
1 3 . 1 Nonconformance Report (NCR) Form
13.2 Corrective Action Report (CAR) Form
13 .3 Anomaly Report

•SL Laboratory Quality Manual
Section 2, Revision 0

Effective Date: 0 1 /3 1/00
Page 2 of 4

REVISION
0

0
0
0
0
0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0
0
0

DATE
0 1 / 3 1 / 0 0
0 1 /3 1 /00
0 1/3 1 /00
0 1 / 3 1 / 0 0
0 1 /3 1 /00
0 1 / 3 1 / 0 0
0 1 /3 1 /00
01/31/00
0 1 / 3 1 / 0 0

01/3 1/00
01/3 1/00
0 1/3 1 /00

0 1/3 1 /00

0 1 / 3 1 / 0 0
0 1 / 3 1 / 0 0
0 1 / 3 1 / 0 0
0 1/3 1 /00
01/31/00

01/31/00
01/31/00
01/3 1/00
01/31/00
01/31/00



STL-

LIST OF TABLES
TABLE DESCRIPTION
5.1 Analytical Methods, Quality Assurance Objectives, and

Method Detection Limits for 'Water
5.2 Analytical Methods, Quality Assurance Objectives, and

Method Detection Limits for Soils and Sediments
5.3 Analytical Methods, Quality Assurance Objectives, and

Method Detection Limits for TCLP
5.4 Analytical Methods, Quality Assurance Object ives, and

Method Detection Limits for Air
5.5 Analytical Methods, Quality Assurance Objectives, and

Method Detection Limits for Biological Tissue
3.6 Analytical Methods, Quality Assurance Objectives, and

Method Detection Limits for 'Wipe Samples
5.7 Analytical Methods, Quality Assurance Objectives, and

Method Detection Limits for 'Wastes and Oily Samples
5.8 Field Methods and Quality Assurance Object ives
9.1 Laboratory Instruments at Each Savannah Laboratory

Location
9.2 Field Instruments
9.3 Standard Source and Preparation
9.4 Standardization of Titrating Solutions
9.5 Balance Calibration Checks
10 . 1 Laboratory Equipment Preventive Maintenance Schedule
10 .2 Field Equipment Preventive Maintenance Schedule

12 . 1 Summary of Equations Used in Calculations
1 3 . 1 Corrective Action

SL Laboratory Quality Manual
Section 2, Revision 0

Effective Date: 01/31/00
Page 3 of 4

REVISION
0

0

0

0

o

0

0

0
0

0

0
0
0
0
0

0
0

DATE
0 1 / 3 1 / 0 0

0 1/3 1/00

01/31/00

0 1 / 3 1 / 0 0

01/31/00

0 1 / 3 1 / 0 0

01/3 1/00

01/3 1/00
01/3 1 /00

0 1 / 3 1 / 0 0
0 1 / 3 1 / 0 0
0 1 / 3 1 / 0 0
01/3 1/00
0 1 / 3 1 / 0 0
01/3 1 /00
0 1 /3 1 /00
0 1 / 3 1 / 0 0



STL-SL Laboratory Quality Manual
Section. 2, Revision 0

Effective Date: 0 1/3 1/00
Page 4 of 4

THIS PAGE INTENTIONALLY BLANK



STL-SL Laboratory Quality Manual
Section 3, Revision: 0

Effective Date: 0 1/3 1/00
Page 1 of 4

3.0 INTRODUCTION, PURPOSE, AND SCOPE
3.1 STL Overview

STL-Savannah Laboratories (STL-SL) is a part of Severn Trent Laboratories (STL) which is a part of
Severn Trent Services Inc. (STS), a major group of US biased companies. All three companies are owned
by Severn Trent, pic, an international provider of water and wastewater services headquartered in
Birmingham, UK.
STL-SL offers a broad range of environmental testing services provided by over three hundred
professionals at four locations in the southeastern US. STL's testing capabilities include chemical,
physical, and biological analyses of a variety of matrices, including aqueous, solid, drinking water, waste,
tissue, air and saline/estuarine samples. Specialty capabilities include air toxics, radiological, testing, tissue
preparation and analysis, aquatic toxicology, asbestos, and mobile laboratory services. STL-SL facility
locations and contact information are outlined in Table 1.

Table 1 STL-SL Facility Locations

iiaciiit^5:.; :--:.<'.:?-i'i
STL-SL Savannah
STL-SL
Tallahassee
STL-SL
Mobile
STL-SL
Tampa

?£&?%»•. j:.£'£.\-:. :: •.;••:•'! -y,
5102LaRoche Avenue
Savannah, GA 3 1409
2846 Industrial Plaza Drive
Tallahassee, FL 32301
900 Lakeside Drive
Mobile, AIL 36693
67 12 Benjamin Rd., Ste. 100
Tampa, FL 33634

: Telephone:'-.-.;-':1 : •;•
(912) 354-7858

(850) 878-3994
( 334 )666-6633

( 8 1 3 ) 8 8 5 - 7 4 2 7

;Facsiiriile •.. ' - " • ; .
(9 12 )352-0165

( 850 )878 -9504
( 334 )666-6696

( 8 1 3 ) 8 8 5 - 7 0 4 9

3.2 Quality Assurance Policy
It is STL-SL's policy to:

provide high quality, consistent, and objective environmental testing services that meet all
federal, state, and municipal regulatory requirements.
generate data that are scientifically sound, legally defensible, meet project object ives, and are
appropriate for their intended use.
provide STL-SL clients with the highest level of professionalism and the best service
practices in the industry.
build continuous improvement mechanisms into all laboratory, administrative, and
managerial activities.
maintain a working environment that fosters open, communication with both clients and staff.
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3.3 Management Commitment to Quality Assurance
STL-SL management is committed to providing the highest quality data and the best overall service in the
environmental testing industry. To ensure that the data produced and reported by STL-SL meet the
requirements of its clients and comply with the letter and spirit of municipal, state and federal regulations,
STL-SL maintains a Quality System that is clear, effective, well communicated, and supported at all levels
in the company.

STL Mission Statement
We enable our customers to create safe and environmentally favorable policies and
practices, by leading the market in scientific and consultancy services. We provide this
support within a customer service framework that sets the standard to which others
aspire. This is achieved by people whose professionalism and development: is valued as
the key to success and through continued investments in science and technology.

3.4 Purpose
The purpose of the Laboratory Quality Manual (LQM) is to describe the STL-SL Quality System and to
outline how that system, enables all employees of STL-SL to meet the Quality Assurance (QA) policy. The
LQM also describes specific QA activities and requirements and prescribes their frequencies. Roles and
responsibilities of management and laboratory staff in support of the Quality System, are also defined in the
LQM. This manual is based on the guidance in the STL Quality Management Plan (QMP), Revision 1,
March 1999.
3.5 Scope
The requirements set forth in this document are applicable to all STL-SL facilities. The policies and
practices outlined in the LQM are set forth as minimum guidelines only. Requirements that are more
rigorous may be applied for specific client or regulatory programs.
STL-SL operates under the regulations and guidelines of the following federal programs:

Air Force Center for Environmental Excellence (AFCEE)
US Army Corp of Engineers, Hazardous, Toxic and Radioactive 'Waste (USAGE HTRW)

Clean Air Act (CAA)
Clean Water Act (CWA.)

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Navy Facilities Engineering Service Center (NFESC)

National Pollution, Discharge, and Elimination System. (NPDES)
Resource Conservation and Recovery Act (RCRA)

Safe Drinking Water Act (SDWA)
STL also provides services under various state and local, municipal guidelines. A current Table of
Analytical Services and list of certifications for each facility is provided in S'TL's Corporate Statement of
Qualifications.
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STL-Savannah Laboratories (STL-SL) is committed to providing quality data and will endeavor to use: good
quality control and qualify assurance practices for all field sampling and laboratory analytical procedures. It is
STL-SL's policy to follow this Laboratory Quality Manual, the company's standard operating procedures
(SOPs), EPA. guidance for all procedures referenced in this plan, and to conform to EPA and state regulatory
agency guidelines for each project reported. Changes in EPA or other regulatory procedures and guidance
will be incorporated during periodic revisions of this plan and the appropriate SOPs. When allowed by the
EPA guidelines, Performance-Based Methods (PBM) may be utilized. Internal laboratory and corporate audits
assure adherence to the procedures of this plan and approved SOPs

This QA Plan is utilized by all STL-SL facilities. Additionally, all labs operate under the same set of standard
operating procedures (SOPs), and all data are incorporated into a single Laboratory Information Management
System (LIMS) network which generates common QC limits, etc., and is accessible to all employees. The QA
Officers in each Division implement: and administer the QA Plan. Each QA Officer is independent of
production, and in their absence, the Laboratory Director will serve as the QA Officer's backup on quality
issues.
Each project is directed by a single Project Manager who directs all employees involved on the project and
also reviews, approves, and signs al! data reports. The Project Manager is responsible for all phases of STL-
SL's involvement in the project, including pre-project planning, sample bottle preparation, field sampling,
computer entry of work orders, approving analytical and quality control data, final review of report, and
discussion of results with client. Full-time QA. officers and QC staff at each laboratory assist the Project
Managers. In the absence of a Project Manager, another knowledgeable Project Manager or the Lab Director
will serve as backup,
STL-SL's quality assurance procedures are designed to ensure protection of client's confidentiality and
proprietary rights. Data and associated client records are stored in secure locations and all STL-SL employees
sign an agreement to not divulge information to any third party without written authorization from the client.

3.6 Subcontracting
Subcontracting is arranged with the documented consent of the client, in a timely response which shall not
be unreasonably refused. All QC guidelines specific: to the client's analytical program are transmitted to the
subcontractor and agreed upon before sending the samples to the subcontract facility. Proof of required
certifications from the subcontract facility are maintained in STL project records. Where applicable,
specific QC guidelines, QAPPs, and/or SOPs are transmitted to the subcontract laboratory. Samples are
subcontracted under formal Chain of Custody (COC).

Subcontract laboratories may receive an on-site audit by a representative of STL's QA staff if it is deemed
appropriate by the QA Manager. The audit involves a measure of compliance with the required test
method, QC requirements, as well as any special client requirements.
Project reports from external subcontract laboratories are not altered and are included in original form in
the final project report provided by STL.
Subcontracting may also occur between STL facilities. Subcontracting within STL is subject: to the same
requirements as detailed above.
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4.0 ORGANIZATION AND RESPONSIBILITY
STL Savannah Laboratories has laboratory facilities in, and conducts field operations from, Savannah,
Georgia; Tallahassee, Florida; Mobile, Alabama, and Tampa, Florida. All four facilities are structured under a
common administrative, data management, and quality assurance (QA) system as outlined in Figures 4 . 1 , 4.2,
4 ,3 ,4 .4 , and 4 .5 .
4.1 PERSONNEL RESPONSIBILITIES

The four laboratories have a combined staff of over 240 professional and support personnel. The
responsibilities of key personnel are described below. In the case of temporary absence, the direct supervisor

" or designee will assume the responsibilities of the absent employee or delegate the responsibility to qualified
personnel.
A) Regional Vice President

1) Administer corporate policy;
2) Direct: General Managers and Directors;
3) Negotiate contractual agreements; and
4) Other administrative and budgetary functions.

B) General Manager
1) Direct and provide guidance to Lab Directors;
2) Develop and maintain company-client relationships;
3) Assist Regional Vice President in establishing and carrying out corporate policy;
4) Review proposals; and
5) Other administrative and budgetary functions."

C) Administrative Director
1) Coordinate risk management and insurance program;
2) Prepare financial reports;

3) Coordinate Human Resources, Payroll and Accounts Receivable activities;
4) Review contracts acrid subcontracts; and
5) Coordinate activities with Corporate Commercial Director.
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D) Technical Director

1) Assist corporate officers with budgetary problems;

2) Maintain equipment: and facilities inventory;
3) Coordinate maintenance program;

4) Ensure compliance and establish corporate policy for safety, waste disposal and shipping of
hazardous materials;

5) Coordinate purchasing;
6) Provide technical support for all divisions;
7) Coordinate QA/QC arid technical activities affecting all divisions:
8) Prepare cost accounting reports;

9) Inform all laboratories about method changes; and

10) Evaluate new methodologies, instruments, and data processing hardware and software.
E) Regional Quality Assurance Manager

1) Provide technical support for all divisions;

2) Coordinate QA/QC and technical activities affecting all divisions;

3) 'Write SOPs and other technical documents;

4) Inform all divisions about method changes;

5) Coordinate annual audits of divisions; and.
— 6) Coordinate compilation and implementation of the Comprehensive QA Plan,

F) Client: Services Director

1) Coordinate corporate marketing efforts with Laboratory Directors, Project Directors, Project
Managers, and corporate marketing group;

2) Assist: Corporate in defining corporate marketing policy;
3) Coordinate proposal process; and
4) Schedule trade shows, presentations, advertising and regional marketing efforts.

G) Human Resources Manager
1) Manage Human Resources and Personnel Departments; and
2) Coordinate Office Managers, administrative staff and Human Resources activities.
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H) Compliance Manager

1) Ensure that the Corporate Hazardous Waste Procedures and Waste Minimization Policies
are implemented at all laboratories;

2) Review monthly hazardous waste generation reports for each laboratory;

3) Review each laboratory's hazardous waste manifests for accuracy and completeness;

4) Ensure that the Safety and Chemical Hygiene Plan is implemented at all laboratories;
5) Advise senior management of waste and safety issues that need corrective action and

implement as defined.

I) Laboratory Director

1) Responsible for-day-to-day operation of lab;
2) Provide Project Manager guidance;

3) Establish production priorities; and

4) Approve hiring decisions.

I) Project Manager

1) Initial contact with client on individual job tasks;

2) Prepare all work plans, schedules and manpower allocations;

3) Initiate all procurement for the projects;

4) Day-to-day direction of the project team;

5) Coordinate financial and contractual aspects of the projects;

6) Provide formatting and technical review ofa.il reports;

7) Provide day-to-day communication with the client;

8) ' Exercise final review and approval on all reports and invoices for the project; and
9) Respond to post project inquiries.

K) QA Officer

1) Implement the provisions of the quality system as specified in the Corporate Quality
Assurance Plan;

2) Coordinate with the Project Manager and Laboratory Managers in order to ensure that
project QA is maintained;

3} Be available to discuss QA activities and results with Project Managers;

4) Prepare QA reports to management;
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5) Perform periodic system audits and coordinate all external QA audits;
6) Review not-in-compliance reports and approve corrective actions;

7) Coordinate the preparation and approval of all QA plans, method SOPs, QA audit
responses, data packages; and

8) Coordinate training program. •— -

L) Laboratory Manager
1) Coordinate all production activities;

2) Work with Project Managers to ensure project objectives are met;
3) Provide guidance to Department: Managers; and
4) Interview and hire technical personnel.

iM) Custody Supervisor

1) Schedule bottle orders and supervise bottle prep staff;
2) Supervise custody staff;

3) Coordinate with Project Manager and Field/Sampling Supervisor on scheduling field
sampling efforts;

4) Identify and document custody discrepancies and communicate with the Project Manager
and. client: on custody problems; and

5) Supervise data management staff including computer login, data entry, report preparation,
and data archiving' personnel,

N) Fle 1 d/Samp 1 ing Superv isor

1) Coordinate and schedule sampling crews;
2) Prepare sampling reports; and
3) Ensure sampling protocols are followed.

0) Department Manager/Supervisor/Technical Manager
1) Organize workflow in department;

2) Assure adequate inventory of reagents and equipment;
3) Ensure effective maintenance and repair of instrumentation;
4) Investigate and evaluate new methodology and equipment;
5) Ensure proper training is conducted;

6) Assure quality object ives are met for the department; and

7) Assist in preparation of SOPs.
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P) Office Manager
1) Assist Laboratory Director with all administrative and financial activities;

2) Coordinate all procurement/receiving with corporate procurement department;

3) Coordinate posting of all invoices with corporate accounts receivable department;

4) Assist comptroller and laboratory directors with collection of receivables;
5) Maintain inventory of all facilities and equipment;

6) Coordinate all human resources arid payroll activities; and

7) Maintain petty cash and coordinates laboratory expenditures with corporate accounting
department.

Q) Analyst
1) Perform preparation and/or analysis of samples using approved procedures;
2) Calculate, check, and report data in accordance with approved procedures and the Quality

Assurance Plan;
3) Perform instrument maintenance and maintain instrument logs; and

4) Maintain proper documentation of all analytical steps/
R) Lab Technicians

1) Assist: analysis in sample preparation and data collection;
2) Perform routine checks for data quality objectives-surrogate recoveries, LCS/MS

recoveries, initial evaluation of dilutions, internal standards areas, and method blanks;
3) Assist analysts in maintaining traceability of standards arid-samples;
4) Assist analysts in preparing samples, extracts, or digests for analysis; and

5) Check samples for proper preservation and maintain department sample receipt logs and
chain-of-custody.

S) Custody Technician
1) Prepare and ship sample containers and/or receive samples from clients;
2) Check sample temperature and sample integrity upon receipt;

3) Maintain and sign appropriate chain-of-custody records;
4) Distribute samples to the appropriate lab department; and
5) Composite samples for testing prior to disposal.
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T) Data Technician

1) Check data packages against data quality objectives;
2) Check final results against the LIMS report; and
3) Paginate and collate all items in data packages.

U) Compliance Officer

1) Provides technical assistance in complying with corporate policies concerning safety, waste,
and shipping;

2) Assists Project Managers/Lab Director in developing appropriate safety precautions for new
projects;

3) Monitors collection arid disposal of chemical wastes; and
4) Ensures employees comply with safety and waste disposal plans.
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4.2 LABORATORY FACILITIES

Each of the foil-service laboratories are custom, designed to accommodate modem instrumentation, permit
highly efficient utilization of space, minimize employee exposure, and to reduce the potential of sample
contamination. The volatile organics (VOC) analytical areas are completely isolated from the semivolatile
extraction areas in order to prevent sample and blank contamination by methylene chloride, acetone, carbon
disulfide and other solvent vapors. An isolated standards preparation room, with a separate air conditioning/
heating system has been developed for clioxin and other hazardous substance testing.
4.3 RESOURCE COMMITMENT
State-of-the-art automation equipment is utilized, as appropriate per the methods, to operate each instrument at
maximum efficiency. Instrumentation is summarized in Table 9 . 1 . This table includes the instrument; type,
date, model, and date of purchase by STL Savannah Laboratories, Table 9.2 summarizes a cumulative total of
instrumentation in all divisions.
4.4 COMPUTER SYSTEMS
STL-SL's operations are highly computerized in order to efficiently collect and archive data and QA results.
Over 1 .00 individual computers are used in our data generation and archiving process. The primary 1.IMS
software runs on an NCR M3455 which is centralized at the Savannah facility arid communicates with each of
the laboratories via wide area network (WAN) dedicated, telephone/data lines. The software utilized on the
system is designed around a highly versatile UNIX/PICK relational database. Each module of the system
interacts with the other modules in order to eliminate the need for re-entry of information; thus, improving
production and reducing entry errors. The policies and procedures for the LIMs and other computer systems
are described in the current revision of the STL Savannah Laboratories' Software Quality Assurance Plan.

4.5 CONTINGENCY PLAN
In case of a disaster such as a hurricane, the laboratory network would be available to provide; continuity for
all projects to ensure meeting sample holding time or critical project schedule requirements. In general, each
facility has at least one backup unit for each critical unit. In the event of instrument failure, portions of the
sample load may be diverted to duplicate instrumentation within each facility, or samples shipped to another
properly certified or approved laboratory (where identical QA procedures and instruments are utilized).
The LIMS is linked to a UPS system in order to respond to power outages, hurricanes, computer failure and
other disasters. In addition to this provision, a back-up computer is available at the Tallahassee, Florida
facility. In case of emergency, this 'backup system can be accessed by the laboratories and allows all
laboratories to continue functioning until the primary system is back: on line.
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5.0 QUALITY ASSURANCE OBJECTIVES (PRECISION, ACCURACY, AND DETECTION LIMITS)

Savannah Laboratories has a comprehensive quality assurance program which is based on the program outlined in
EPA's Requirements for Quality Assurance Project Plans for Environmental Data Operations, EPA QA/R-5, Interim
Final August 1994, in the Handbook for Analytical Quality Control in Water and Wastewater Laboratories (EPA,
1979), Chapter 1, Final Updates I, IT, 1IB, and III of Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846), and in the Association of Official Analytical Chemists' Quality Assurance Principles for
Analytical laboratories.
The key to Savannah Laboratories QA/QC program is strict adherence to the program during all phases of the project
including: pre-sampling discussions; sample collection, preservation, transportation and storage; sample login and
tracking; laboratory analyses; and validation and reporting of results.
Project and QC data from all facilities are entered into a single Laboratory Information Management System (LIMS).
The LIMS provides a computerized mechanism for storing field and login information, tracking sample holding
times, scheduling and preparing laboratory work sheets, storing results and QC data, reviewing results and relating
them to their corresponding QC data, and printing reports and invoices, The project manager, QA manager, and data
management and reporting personnel have direct access via a CRT terminal to all project and QA data from all five
facilities.
Tables 5.1 and 5.2 list the laboratory parameters determined by Savannah Laboratories, the methodology, the QA
objectives for precision, accuracy and the normal method detection limits (MDLs) for relatively clean environmental
samples. Table 5.3 gives the same information for TCLP samples. Tables 5.4 through 5.7 provide information for
air, biological tissue, wipes and oily samples, and Table 5.8 provides information for field parameters.
PRECISION
Relative percent difference is used to express precision between two replicate values. In routine analyses, the values
for most parameters are usually below quantitation limits; therefore, precision data are derived from duplicate or
matrix spike duplicate results. Precision is used to evaluate matrix bias and is not used for method control, except
where required in a client quality assurance project plan or agency program.
The relative percent difference (RPD) is calculated as:

VI - VI.
%RPD :=: • 1 0 0

VI, V2 = The two concentrations obtained by analyzing the duplicate samples, matrix spike and matrix duplicate, or
lab control standard and lab control standard duplicate.
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ACCURACY
Accuracy control limits are produced from environmental matrix spike data. Percent recovery (%R) is used to
express accuracy. The percent recovery (%R) is calculated as below:

SA

SPY = Value obtained by analyzing the sample with the spike added
SAV == The background value, value obtained by analyzing the unspiked sample
SA = Concentration of the spike added to the sample

COMPARABILITY .

Savannah Laboratories strives for comparability of results through evaluation of data against: established precision and
accuracy limits. Strict adherence to QA/QC procedures promotes the comparability of one set of reference data, to
another or comparability of data among all facilities.

REPRESENTATIVENESS

The Savannah Laboratories objective for representativeness of field samples is to ensure that a set of data accurately
depicts the chemical or biological characteristics of a sample source. Representativeness is enhanced by an attempt to
mix samples prior to aliquot removal. Results are considered reliable and representative if the sample results
distribution is within statistically defined bounds of the population mean and variance.
COMPLETENESS

Completeness is calculated for the aggregation of data for each analyte measured for any particular sampling event or
other defined set of samples, The number of valid, results divided by the number of possible individual analyte
results, expressed as a percentage, determines the completeness of the data set. Savannah Laboratories strives to
maintain 90 percent completeness. However, since completeness goals for individual projects include factors which
are outside the laboratory's control ( e . g . , samples broken or lost in shipment, samples received outside holding times,
field sampling problems, data impacted by matrix interferences), project completeness goals may not always be
achieved by the laboratory. "Percent completeness" is calculated by dividing the number of valid results by the
maximum number of expected results.
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (1VLDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Aluminum (1CP)

Antimony (ICP)

Antimony (GFAA)

Arsenic (ICP)

Arsenic (GFAA)

Barium (ICP)

Beryllium (ICP)

Boron (ICP)

Cadmium (ICP)

Cadmium (GFAA)

METHOD
(Prep)

200.7(DrinJdng Water)
200.7(NPDES)

6010(3005/3010)
200.7/6010 (3005/30 10)-4X

200.7(NPDES)
6010(3005/3010)

200.7/6010(3005/3010HX
200.9
204.2

3 11 313
7041(3020)

200.7 (Drinking Water)
200.7(NPDES)

6010 (3005/3010 )
200.7/60 10 (3005/301 .0 ) -4X

200.9
206.2
3 1 1 3 B
3 1 14B

7060(3020)
7062(3010)

100.7(Drinking Water)
200.7(NPDES)

(5010(3005/3010)
200.7/6010(3005/3010)-4X

200.7(Drinking Water)
200.7(NPDES)

6010(3005/3010)
200.7/6010(3005/3010)-4X

200.7(NPDES)
6010 (3005/3010)

200.7(Drink:ng Water)
200J(NPDES)

(5010(3005/3010)
200.7/6010 (3005/30 U))-4X

200.9
213 .2

3 1 1 3 B ( 3 0 3 0 E )
7 13 1 ( 3020 )

REF

S6
3
2

86/3/2
3
2

86/3/2
86
3
4
2
86
3
2

86/3/2
86
3
4"
4
2
2
36
3

2/3
2/3 -
86
3
2

86/3/2
3
2

36
3
2

86/3/2
86
3
4
7

ACCURACY
(% Rec)
70- 130
7 5 - 1 2 5
75- 125
7 5 - 1 2 5
75- 12 .5
7 5 - 1 2 5
7 5 - 1 2 5
80 - 120
8 0 - 1 2 0

PRECISION
(% RPD)

£20
£20
520
<20
520
<20
£20
£20
£20

8 0 - 1 2 0 ' : £20
80-120
7 0 - 1 3 0
7 5 - 1 2 5
7 5 - 1 2 5
7 5 - 1 2 5
80- 120
80 - 1 20
3 0 - 1 2 0
80- 120
8 0 - 1 2 0
8 0 - 1 2 0
7 0 - 1 3 0
75 - 1 . 25
75 - 1 25
7 5 - 1 2 5
70- 130
7 5 - 1 2 5
75 - 1 25
75-125
7 5 - 1 2 5
7 5 - 1 2 5
7 0 - 1 3 0
7 5 - 1 2 5
75- 125
7 5 - 1 2 5
SO- 120
80- 120
8 0 - 1 2 0
80- 120

<;:o
<20
<20
£20
£20
£20
<20
<20
<20
£20
<20
£20
£20
£20
<20
£20
£20
<20
<20
£20
£20
5120
£20
<20
£20
£20
<20
<20
<20

MDL"
(ug/1.)

27
27
27
8 .2
5 .0
5.0
1 . 5
1 . 2
1 .2
1 . 2
1 . 2
3 .2
3 . 2
3 .2
I . I
1 .4
2.0
2 . 0

0,40

RL.A
(»E/1-.) .

200
200
200
50
20
20
5 , 0
6 .0
1 0

6 .0
10
10
1 0
10

2 , 5
• i .O
10

4.0
2.0 1

1 , 5 I 1 0
0,40
1 .2
1 .2
I ?

0.094
0 .54
0,54
0.54

0 0 1 4
9 .5
9.5

0 .7 1
0.7 1
0.71

0.091
0 . 1 6
0 . 1 6
0 . 1 6
0 . 1 6

2 . 0
10
10
10
2.5
4.0
4.0 S
4 .0
1 .0
50
50
5.0
5 .0
5.0
1 . 2
1 .0
1 .0
1 . 0
1 .0
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MI)L) FOR WATER AND OTHER LIQUIDS

PARAMETER

Calcium (ICP)

Chromium (1C?)

Chromium (GFAA)

Chromium, hexaivaknt
Ch romium, hexavalent
(colonmerric)
Cobalt (ICP)

Copper (ICP)

! Copper (GFAA)

Iron (ICP)

Iron (ferrous)
Lead: (ICP)

Lead (GFAA)

METHOD
(Prep)

200.7(Drink ing Water)
200.7(NPDES)

60 10 (3005/30 10 )
200. 7/60 10 (3005/30 10)-4X

200.7(Drink ing Water)
200.7(NPDES)

6010(3005/3010)
200 .7/60 10 (3CC5/30 10 ) -4X

200,9
2 IS, 2

3 1 1 3 B ( 3 0 3 0 E )
7 : 9 1 ( 3 0 2 0 ;

2 0 0 . 7 ( 2 1 8 . 4 )
7 1 9 5

7l96. '3500-Cr-D
200. "(Drinking Water)

200.7(NPDES)
6 0 1 0 ( ' 3 0 0 5 / ' 3 0 1 0 j

200.7/60 IO (3005 :30 10 } -4X
200.7(j:>nokmg Watsr)

200.7(NPDES)
6 0 1 0 ( 3 0 0 5 / 3 0 1 0 )

200. 7 / 6 0 1 0 ( 3 0 0 5 / 3 0 IO;-4X
220 .2

7 2 1 1 ( 3 0 2 0 )
Chelatioa''Ex:rac:ion

200. 7(Drinking Water)
200.7(NPDES)

(50 10 (3005/30 10 )
200 .7/60 10 (3005/30 IO)-4X
3500-Fe-D (colorimeiric)

200.7i [NPDES)
6010(3005/3010

200.7/601 0(3005/30 LOHX
200.9
239.2

REF

86
3
-i

86/3/1
86
3
*i

86/3/2
86
3
i
2
3

ACCURACY
"(% Rec)

7 0 - 1 3 0
75- 125
7 5 - 1 2 5
7 5 - 1 2 : 5
7 0 - 1 3 0
7 5 - 1 2 : 5
75- 12 :5
7 5 - 1 2 . 5
8 0 - 1 2 0
8 0 - 1 2 0
8 0 - 1 2 0
8 0 - 1 2 0
7 0 - 1 3 0

2 8 5 - 1 1 . 5
2/4 8 5 - 1 1 : 5
S6 7 0 - 1 3 0
3 7 5 - 1 2 . 5
2 7 5 - 1 2 . 5

86/3/2 7 5 - 1 2 : 5
86 7 0 - 1 3 0
3
*,.4.

86/3/2
3
2
5

86
3
2

36/3-2
4
3
2,

36/3/2
86
3

7 5 - 1 2 : 5
7 5 - 1 2 : 5
7 5 - 1 2 : 5
8 0 - 1 2 0
8 0 - 1 2 0
6 0 - 1 4 0
7 0 - 1 3 0
7 5 - 1 2 5
7 5 - 1 2 5
7 5 - 1 2 5
80- 120
7 5 - 1 2 5
75- 125
75- 125
80- 120
8 0 - 1 2 0

3 1 1 3 B ( 3 0 3 0 E ) 4 8 0 - 1 2 0
7421 (3020) 2 8 0 - 1 2 0

Chebi icr/Extract ion 5 6 0 - 1 4 0

PRECISION
*(% RJPD)

£20
<20
<20

• < 20
<20
<20
<20
<20
£20
<20
<20
<20
<;:o
<20
<20
<20
<20

MDL**
(«g/L)

44
44
44
13
1 . 7
1 . 7
1 . 7

0.25
0 . 8 1
0 . 8 1
0 . 8 1
0 . 8 1
5 .0
1 .4
1 .4
1 .4
1 . 4

RI.A
(ug/L)

500
500
500
1 2 0
10
1 0
10
2.5
1 0
10
10
1 ,0

. 5 .0
10
10
10
10

<20 1 .4 | 10
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<40

0 . 1 2 2 . 5
0.90
0.90
0.90
0 .53
0 .67
0.67
0.74

1 8
I S
1 8
3 .2
9.4
1 . 5
1 . 5

0 25
0,54
0 54
0 54
0,54
0 , 5 0

20
20
20
5 .0
:o
1 0
1 .0
50
50
50
1 2

100
5.0
5.0
1 .2
2.0
5.0
2.0
5.0

0.50
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Lithium (ICP)

Lithium (Ft. AA)
Lithium (FLES)
Magnesium (ICP)

Manganese (ICP)

Mercury (CVAA)

Molybdenum (ICP)

Nickel (ICP)

Nickel (GFAA)
Phosphorus (ICP)

Potassium (ICP)

Poiassium (FLAA)

METHOD
(Prep)

200.7(N?DES)
6010 (3005/3010 )

•7430(3010)
SL SOP

200.7(Drinking Water)
200.7(NPDES)

6010(3005/3010)
200,,7/6010(3005/3010>4X

200.7(Drinking Water)
200.7(NP"DES)

601 .0 (3005/3010)
200.7/6010(3005/3010)-4X

24 5. . 1
7470

3 1 1 2 1 3
200.7(Drinking Water)

200.7(NPDES)
60 10 (3005/30 10 )

200.7/6010 (3005/30 10)-4X
200. 7(Drinking Water)

200.7(NPDES)
60 10 (3005/30 10 )

200.7/6010(3005/3010HX
Chelation/Extraction

200.7(Dnnking Water)
60 10 (30 10 )

200.7(Drinking Water)
200,.7(NPDES)

6010(3005/3010)
6010(3005/30 10)-4X

7610 (3010 )
2 . 5 8 , 1

KEF

3
2
2

100
86
3
2

86/3/2
86
2/3
2/3

86/3/2
3
2
4
86
3
2

86/3/2
86
3
2

86/3/2
5

86
2

86
2/3
2/3

86/3/2
2
3

ACCURACY
*(% Rec)

75- 125
75 - 1 25
80-120
8 0 - 1 2 0
7 0 - 1 3 0
75- 125
7 : 5 - 1 2 5
7 5 - 1 2 5
7 0 - 1 3 0
7 5 - 1 2 3
7 5 - 1 2 5
7 5 - 1 2 5
8 5 - 1 1 : 5
8 0 - 1 2 0
8 0 - 1 2 0
70- 130
7 5 - 1 2 5
7 5 - 1 2 5
7 5 - 1 2 5
7 0 - 1 3 0
7 5 - 1 2 : 5
7 5 - 1 2 . 5
75- 12 . ;
60- 140
7 0 - 1 3 0
7 5 - 1 2 5
70- 130
7 5 - 1 2 5
75- 125
7 5 - 1 2 5
8 0 - 1 2 0
80 - 129

PRECISION
•(% RPD)

£20
£20
£20
£20
£20
S20
£20
£20
£20

£20
S20
£20
£20
£20
£20
£20
£20
£20
£20
£20
£20
£20
£20
£40
£20
£20
£20
£20
<20
£20
£20
<20

MDL"
(«ig/L)

100
100
42

0 ,26
i : ,o
no
no
2.4
1 . 4
1 . 4
i .4

0,082
0.072
0.072
0.072

2.6
2 .6
2 .6

0,44
4 7
4.7
4 .7

0 .56
0 . 1 7

50
50
1 90
1 9 0
190
5 .7

RLA
(ug/L)

100
100
1,00
2.0
500
500
500
120
10
10
10
2.5

0.20
0.20
0.20

10
10
10

2 .5
40
40
40
10

2 .0
50
50

1000
1000
1000
250

100 100
100 ICO
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TAJBLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Selenium (ICP)

Selenium (GFAA)

Silica, dissolved (1C?)

Silver (ICP)

METHOD 1 RE IF
(Prep) t

200.7(NPDES) 3
6010(3005/3010)

200, 7/601 0(3005/30 10)-4X
200.9
270 .2

3I13B(3030E)
7740(3020)

3 1 I4B
7742(3020)

200. 7(Dr; ruling Water)
200.7
6 0 1 0

200. 7(Dn;rikiri.E; Water)
200.7(NPDES)

6 0 1 0 ( 3 0 0 5 / 3 0 1 0 )
200 .7/6010 (3005/30 IO ) -4X

Silver(FLAA) 272A
Silver(GFAA)

Sodium (ICP)

Sodium (FLAA)
Strontium (ICP)

Thallium (ICP)

Thall ium (GFAA)

1-T-> -1i. i *..*.

7 7 6 1 ( 3 0 2 0 )

2
86/3/2

86
3
4
2
4
2

86
3
2
$6
3
2

86/3/2
3
3
')

Chelation/'Extrac;ion 5
200.7(Dr.rJcing Water) 86

200.7(NPDES) ; 3
6010 (3005/30 10 ) , 2

200. 7/60 1 0(3005/30 1 0)-4X 86/3/2
273. 1 /7770(30 10)

200. 7( Drinking Water)
200.7(NPDES)

60 10 (300 ,5/30 10 )
200.7(NPDES)

6010 (3005/3010 )
200.7/60 10 (3005/3010) -4X

200,9
279. 2

! 784 1 (3020 )

3/2
86
3
2
3
2

86/3/2
86
3
2

ACCURACY
* (%Ret)
7 5 - 1 2 5
75-125
7 5 - 1 2 5
SO- 120
80- 120

""80-120
80- 120
80- 1 .20
80- 120

PRECISION
*(% RPD)

£20
£20
£20
£20
£20
<2()
£20
£20
£20

70- 130 I <20
7 5 - 1 2 5 j £20
7 5 - 1 2 5
70 - 1 30
7 5 - 1 2 5
7 5 - 1 2 5
7 5 - 1 2 5
SO- 120
80-1 ,20
8 0 - 1 2 0
60-140
70- 130
75-125
7 5 - 1 2 5
7 5 - 1 2 5
7 5 - 1 2 5
70- 130
75 - 1 , 25
7 5 - 1 2 5
75- 1 ,25
7 5 - 1 2 5
7 5 - 1 2 5
80- 120
SO- 120
SO- 120

£20
£20
£20
£20
£20
£20
£20
£20
£40
£20
£20
£20
£20
£20
£20
£20
£20
£20
<20
<20
<20

MDL,'*
(ug/1.)

4.2
4.2

0.94
3.3
3 .3
3.3
3 .3
1 .2
1 .2

22
"t"!

22
1 .9
1 , 9
1 .9

0. .2 .7 . _
• ( )

0. 17
0 . 1 7

0 ,0 13
3 1 0
3 !, 0
3 1 0
10

5000
0.46
0 .46
0.46
4 . 9
4 . 9
1 . 1
1 . 2

<20 j 1.2
<20 1 1 .2

Ri,A
(ug/L)

10
10
2.5
10
10
10
10
2 .0
2.0

500
SOO
500
10
10
10
2.5
10
1 .0
1 , 0

0.050
500
500
500
120

5000
10
1 ,0
10
10
1 ,0
2.5
2-0
10
1 0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR 'WATER AND OTHER LIQUIDS

PARAMETER

Tin (1CP)

Titan-urn (ICP)

Tnbulyl tin (GFAA)
Vanadium (ICP)

Zinc (ICP)

METHOD
(Prep)

200.7(Drinking Water)
200.7(NPDES)

6010(300:5/3010)
200.7/60 10 (3005/301 .OHX

200.7(Drirdcing Water)
200.7(NPDES)

6010 (3005/3010 )
Atomic absorption

200 "'(Drinking Water)
200.7(NPDES)

150 10 (3005/30 10 )
200.7/6010(3005/3010) -4X

200.7(Drinking Water)
200.7(NPDES)

60 10 (3005/30 10 )
2000.7/60 10 (3005/301 OJ-4X

REF

86
3
2
2

86
3
2

40
86
3
2

36/3/2
86
3
">

86/3/2

ACCURACY
*(% R«)

70- 130
75 - 125
7 S - 1 2 5
7 5 - 1 2 5
7 0 - 1 3 0
75 - 125
7 5 - 1 2 5
60- 140
70- 130
7 5 - 1 2 5
7 5 - 1 2 5
75- 125
70- 130
75 - 125
7 5 - 1 2 5
7 5 - 1 2 5

PRECISION
*(% RPD)

S20
S20
<20
S20
£20
<;20
<20
<40
520
<20
<20
<20
<20
<20
<20
£20

MDL"
(ug/L)

6,1
6.4
6.4
1 .2

0.96
0.96
0.96

0.00 10
2.2
2.2
2.2

0 . 1 5
5 .9
5 .9
5.9
2 .6

RLA
(«»rD

50
50
50
12
10
10
10

0.0010
10
1 0
1 0
2.5
20
20 1
20
5.0

ICP = inductively coupled (argon) plasma atomic emission spectrophotometer
GFAA -= graphite furnace atomic adsorption spectrophotometer
FLAA «• flame atomic adsorption spectrophotometer
FLES ==' flame emission spectrophotometer
CVAA « cold vapor atomic adsorption spectrophotometer
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TABLE 5. 1 . LABORATORY ANALYTICAL METHODS, QA. OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Acetate
Acidity

Alkal in ity 1 , total, as CaCOj
Ammonia (as N)

Ammonia, un- ion ized

Bicarbonate, a.;; CaCOj
BOD-5
Bromid:

Carbon, total organic

Carbonate, as CaCO)
" 'CBODO)

• Chloride

Chlorine, residual

"METHOD
(Prep)

300.0
3 05, . 1 / 2 3 1 OB

305.2
3 1 0 . 1 / 2 3 2 0 B

350. I/4500-NH3--H

3 :50 .3
FL-DER

4500-CO2 D
405. 1 / 5 2 1 OB
300 .0/9056

4 HOB
3 2 0 , 1

4 15 . 1 ' 9060 ;53 10 -B
5 3 1 0 C

4500-COz D
5 2 1 0 - 1 3

300.0. ' ° '056
4 U O B

325 .2 '925 1/4500-C I - E
3 2 5 . 3 - 9 2 5 2 A

4500-C1 'C
4500-C1 " D

330 .2
330.3
330.4

~ 330.5
4500-C1 ' G
4500-Cr B

REF

82
3 /4
3

3/4
32/4

82
60

4
3/4

32/2
4

. 3
3/2/4

'-f

4
4

32/2
4

3/2/4 -
3/2

4
4
3
3
3
3
4

4

ACCURACY
(% Flee)

PRECISION*
(% RPD)

75-12.5 <30
80- 120
80-120
30- 120
35- 1 1 .5

8 5 - 1 1 5
NA

NA
3 : 5 - 1 1 5
9 0 - 1 1 0

30-120
7 5 - 1 2 5
30-120
30- 120

MA
8 1 - 1 1 9
9 0 - 1 1 0
8 0 - 1 2 0
85- 1 1 . 5
75- 12 .5
75- 12 .5
80- 120

NA
MA

<30
<:3C>
< 30
<30 -
::!jO
NA

NA
<30
:S30
<30
<3 0
<2 5
<25
NA
<30
<30
<30
<30
<30
<30
<:30
< 3 C1

<3C
NA , <30
NA.
NA
NA

<30
<40
<30

MDL*"
(m&L)

0,09:5
0.40
0.40
0.40

0,01 :5

0 , 0 1 1
NA

NA
MA

0.068

0.068
0.57
0.53
0.54
NA
NA

0 , 0 3 4
0 , 0 3 4
0,24
0,40
0.40
0.40
NA
NA
NA
NA
NA
NA

RLA
(inng/L)

1 .0
10
10
1 .0

0.030
0.050

Calculated based
on sample: pH and

temperature
1 .0
2 .0
1 . 0

1 .0
2 .0
1 .0
1 . 0
1 .0
2 .0
1 .0
1 .0
1 . 0
1 . 0
1 . 0
1 . 0
1 .0
1 .0
1 . 0
1 .0

0.05
1 .0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Chlorophyll
COD

Coliform, fecal, MPN

Coliform, fecal, MF
Coliform, total, MPN

Coliformjwtal MF

Coliform, total, MMO MUG
Coliform, total, P-A
Color

Corrosivity

Cyanate
Cyanide, amenable to chlorination

Cyanide, reactive

Cyanide, total

Cyajii.de, weak acid dissociable
(WAD)

METHOD
(Prep)

1CI200H
4 1 0 . 1
4 10-2
410 .4
S220C
5220D

922 IE, C (non-potable)
922 1 E ,C (potable)

9222D
9 1 3 1

9221B .C (non-potable)
922 1B.C (potable)

9 1 3 2
9222B

9223/Colilert (potable)
922ID .B

1 102/2.1208
NCASI
2330B

1 ] [ 10(NACE)
9040/9041
4500-CN-L

9012
335.1/9010/9014/4500CK

G
7.3.3.2/9014

3312/4500-CN-E
33:5 .3/9012

335.4/9012A
4500-CN -I

REF

4
3
3

82
4/71

4

4
4

4
2
4
4
2
4

4/81
A

3/4
90
4
2
2
4
2

2/3/4

2

2/4
3/2

32/2
4

ACCURACY
ft

(% Rec)
MA

60-140
60- 140
90- 1 10
80-120
60- 140

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

75- 125
NA
NA

63- 1 .58
NA.
NA
NA

NA

8 5 - 1 1 5
8 5 - 1 1 5
90-1 10
8 5 - 1 1 5

PRECISION*
(% RPD)

£30
£30
£30
£30
£40
£30
£200
£200
£200
£200
£200
£200
£200
£200
NA
NA
£40
£40
NA
NA
£40
NA
NA
NA

£50

£20
£20
£20
£30

MDL**
(rng/L)

NA
9. (5
9,6
13
9.6
13
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

0.0050
0,00.50
0. 00,50
0.0052

R1.A
(mg/L)

0.00010
20
20
20
20
20

2 MPN/ 100 ml
1 . 1 MPN/ 100 rr.L

1 col/100 mL
2 MPN/ 100 ml.
2MPN/100mL
1.1 MPM/lOOmL.

1 co l/100 mL
1 col/1 00 mL

MA
NA

5 PCU
50 PCU

NA
NA
NA

0.030
0.010
0.010

lOOmgHCN/
Kg Waste

0.0 10
0.0 10
0.010
0,010
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TABLE S.I . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTIOM LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Cyanide, free
Fluon.de

Formate
Halogens, t o t a l organic (TOX)
Ha-loe/:!!!!, total absorbable
(AOX)
Hardness, total (as CaCOj)

Hydrazine
Hydrogen ion (pH)
Nitrate (as N)

Nitrale-Nitrile(asN)

Nilrite(as N)

Nitrogen, total Kjeldahl
(TKN)
Nitrogen, organic

Nitrogen, total
Odor

METHOD
(Prep)

ASTM D4282-83
300.0/9056

4 i, 1 OB
340.2/4500-F-C
(undisulled)

300 .0
450, 1/90203.

1650

2340B
130 .2

ASTM 1 3 8 5
150 . 1 /9040
300.0/9056

4 1 1 O B
353.2 /4500-NOj'F
353 .3 /4500-NOj'E
353.2 /4500-NOjT
353 .3 /4500-NOj'E

300.0/9056
41 1 OB

353 .2 /4500-NCVF
(w/o Cd reduction)
353 .J/4500-NCVE
(w/o Cd reduction)

3 : 5 4 . 1
3 5 1 . 2

EPA-CE: 3-205
TKN -NH3 (as N)

TKN + MO;,/NO, as (N)
1 4 0 . 1 / 2 1 5 0 B

REF

1 1 0
3 >2
4

3/4

.3
3/2
92

4
3

1 1 1
3/2

82/2

ACCURACY"
(%. Rec)
7 5 - 1 2 5
9 0 - 1 1 0
SO- 120
8 5 - 1 1 5

9 0 - 1 1 0
60 - 140
7 1 - 1 1 6

NA
75-125
7 5 - i 2 < : >
6 3 - 1 . 5 8
9 0 - 1 1 0

4 80- 120
3/4
3/4
3/4
3/4

82/2
4

3/4

3/4

3
82

46
82/3
2/3
3/4

80-120
80- 120
30-120
80- 120
9 0 - 1 1 0
80- 120
80- 120

SO- 120

80- 120
7 5 - 1 2 5

MA
NA
MA
NA

PRECISION'
(% RPD)

£25
<30
<25
<30

<30 '
<40
<40

NA
<30
<25
<40
<30
<30
<30
<30
<30
<30
<30
<30
<30

<30

<30
<40

NA
NA
NA
NA

MDL'""
(mg/L)
0.0050
0.0 10
0 .0 10
0.044

0.088
0.0046
0.0047

NA
0.40

O . O C 5 0
NA

0.0090
0.0090
0.010
0.0 10
0.010
0 . 0 1 0

0.0080
0.0080
0.0033

0.0033

0.0033
0 . 1 2

NA
NA
NA
NA

RLA
(mg/L)
0 ,0 10

0 . 1 0
0 . 1 0
0.20

1 . 0
0 . 0 1 0
0.02.0

3 .3
10

0 . 10
NA
0 . 1 0
0 . 10

0.0.50
0.050
0.050
0.050
0.050
0.050
0.050

0.050

0 .050
0.20

0.20
0.20
0.25

1 TON
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR 'WATER AND OTHER LIQUIDS

PARAMETER

Oil & Grease

Orthophosphale (as P)

Oxygen, dissolved

Perchlorate
Petroleum hydrocarbons

Phenolics, total recoverable

Phosphorus, hydrolyzable (as P)
Phosphorus, organic (as P)
(total minus acid hydrolyzable)
Phosphorus, total (as P)

Plate count, heterotrophic
Redox potential
Residue, dissolved
Residue, suspended
Residue, total
Residue:, volatile

METHOD
(Prep)

4 1 3 . 1 / 5 5 2 0 B
413 .2 /5520C
1 664 (HEM)

365.1/4500-P-F
365.2

360 . 1 /45000-G
360.2 /4500 0-C

300.0
4 1 8 . 1
5520F

1664(SGT-HEM)
4 2 0 . 1 / 9 0 6 5

420 . 1 /906 :5 (chlorofotm
extraction)

365. 1
3(55.4

3 6 : 5 . 1
365.1
365.3

365.4 /4500PT
921 SB

D 1498-76
160. 1/2540C

L60.2/2540D
1 60.3 / 2:5408
160.4/25401;

REF

3/4
3/4
84

82/4
3
3

3/ 4
1 1 3
3/4

4

84
3/2
3/2

82
3

82
3
3

3/4
4

38
3/4
3/4
3/4
3/4

ACCURACY*
(% Rec)
60- 140
60- 140
7 9 - 1 1 4
90- 1 10
9 0 - 1 1 0

NA
IN A

9 0 - 1 1 0
60- 140
60- 140
6 6 - 1 1 4
75- 125
7 5 - 1 2 5

60-140
NA

.60-140
60-140
60-140
60-140

NA
73-125
80-120
80-120
80- 120

NA

PRECISION"
(% RPD)

530
<30
< lg
<30
<30
S30
<30
530
<30
<;30
<24
<3C)
<30

£40
NA

S40
£40
S40
£40
NA.
:S20

£25
S25
S25
<25

MDL**
(mgflL)

0.89
0 . 1 3
0.55

0.0090
0.0090

NA
MA

0.00023
0 . 1 7
0 . 1 7
1 .6

0.0090
0.0020

0.00:59
MA

0.0059
0 .0 17
0.0059
0.034
NA
NA
MA
MA
NA
NA

RLA
(mg/L)

5 .0
1 .0
5.0

0.050
0.050
0 . 1 0
0 . 1 0

0.0040
1 . 0
1 . 0
5 .0

0.050
0 .0 10

0 .0 10
0 . 1 0

0 .0 10- -
0.10
0.050
0. 10

1000CFU/L
NA
5.0
5.0
5.0
5.0
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TABLE S.I. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Salinity
Sef.leable matter
Silica, dissolved
Specificconduclance
Specific; gravity
Streptococcus, fecal, MPN
Streptococcus, fecal, MF
Sulfate

Sulfide

Sulfide, rccictiive

Sulfite
Surfactants (MBAS)
Tannins arid Lignins
Temperature
Thiocyanate
THM formation potential
Turbidity

METHOD
(Prep)
2520B

160.5/2540F
370, . 1

1 20 . 1 /9050/25 10B

271 OF
9230B
9230C

300.0/9056
4 1 J O B

375.3/4500-SfV-D
375.4/903S/
4500-SCV-E

REF

4
3/4
3

3/2/4
3
4
4

82/2
4

ACCURACY*
(% Rec)

NA
NA

7 5 - 1 2 5
9 0 - 1 1 0

NA
NA
NA

9 0 - 1 1 0
80-120

3/4 7 5 - 1 2 5
3/2/4

376 1 (Lir :d i s ; : l l ed) 3
376.2 /4500-S ! -D

(ur iL l i suLLed)
9034/4500-S--E
(9030-di st i l led)

7 .3 .4 .2/9034

377 . 1 . /4500-502-B
425 . 1/5 5-0 C

555 OB
170 1

4500- CN-M
571 OB

1 S 0 . 1 / 2 1 3 0 B

7 e; _ i -) <:

7 5 - 1 2 5
3 ; 8 0 - 1 2 0

2/4

2

5 0 - 1 5 0

NA

3/4 - U 7 0 - 1 3 0
3/4 70- 130

4

3
4
4

S2

8 0 - 1 2 0
NA.

5 0 - 1 2 0
NA

90- 1 ! 0

PRECISION"
(% RPD)

NA
" NA.

:£30
< 10
<20
£200
<200
<30
<30
<30

MDL* *
(mg/L)

NA
NA
2 5'
NA
NA
NA
NA

O . O S 1
0 .081

0 .72
<30 1 1 .7

<30
<25

<50

<50

<30
<30
<20
NA.
<;25
NA
<30

0,40
0 . 0 1 3

0 .80

NA

2.0
0.039

0 .0 ,52
NA

0.023
NA

0. 10NTU

RLA
(rng/1.)

2 parts per thousand
0.20 ml-.

10
5.0 i-iS/crn

NA
2MPN/ 100mL
1 co 1/100 rnL

1 .0
1 .0
5 .0
5.0
1 .0

0 . 1 0

1 .0
"<«i

,50 mg H ; !S/
Kg Waste

5.0
0 . 1 0
0 . 1 0
NA
0 . 1 0

0 . 0 1 0
0. 10NTU
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Benzene ,
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chlorafotm
Chloromeihane
2-Chlorotoluene
4-Chlorotoiuene
Dibromochloromethane
l,2-DibroTno-3-chloropropane
l,2-DLbromoethane(EDB) - -
Dibromornethani:
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodi fluoromethane
1,1-DichIoroethane
1,2-Dichloroethane
1 , 1 -Dichloroethene
cis-l,2-Dichloroethene
trans- 1 ,2-DichIoroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropcopene
cis-I,3-Dichloropropene
trans- 1 ,3-Dichloropropene
Ethylbenzene
Hexachlorobutadiene

METHOD
(Prep)*«

502 .2
. 5 0 2 . 2
502.2
502.2
502.2
502.2
502.2
502.2
502.2
.502,2
502 .2
502 .2
502.2
502.2
502.2 -
502.2
502.2
502.::
5 0 2 , 2
502,2
501.2
502 .2
502 .2
502.2
502.2
502.2
502.2
502.2
502.2
502.2
. 502 ,2
502,2,
502 .2
502.2
502 .2
502 .2
502 .2

REF

51
51
5 1
51
51
5 1
51
5 1
51
51
5 1
5 1
5 1
5 1
5 1
5 1
5 1
51
51
5 1
5 1
5 1
51
5 1
5 1
5 1
51
51
5 1
5 1
5 1
51
5 1
5 1
5 1
, 5 1
5 1

ACCURACY
*

(% Rec)
8 0 - 1 2 0
80- 120
SO'- 120
8.0- 120
80- 120
60-140
60-140
60- 140
60-140
80- 1 20
8 0 - 1 , 2 0
60- 140
80- 120
60- UO
60- MO
6 0 - 1 4 0
8 0 - 1 2 0
80- 120
8 0 - 1 2 0
80-120
8 0 - 1 2 0
80-1 20
80- 120
60- 140
8 0 - 1 2 0
80 - 1 20
80-120
80- 120
80-120
8 0 - 1 2 0
8 0 - 1 2 0
80- 120
80- 120
80- 120
8 0 - 1 2 0
8 0 - I 2 0
6 0 - 1 4 0

PRECISION*
(% RJPD)

<22
<40
<40
<40
S40
<40
SS40
<40
<40
<40
:£29
<50
<40
<40
<40
<40
<40
<JO
<40.
<40
<J.O
<40
£40
S50
<40
S40
<29
<40
<40
<40
<40
<40
<40
:£40
540
<40
<40

MDL"
(ug/L)

0.27
0.20
0.27
0.28
0.28
0 .57

0.0.57
0 . 0 3 9
0.045
0.2 1.
0. 10
0 . 1 4
0.27
0 .35
0 . 1 7
0 .2 1
0.22
0.25
0.20
0.78
0 . 1 6
0.20
0.23
0.62
0.25
0 .20
0.2,3
0.68
0.29
0 . 1 8
0.22
0 . 1 0

0 .08 1
0.28
0.20
0.23

0.090

RLA
("&1-)

0.50
0.50
0.50
0 .50
0.50
1 .0

0.50
0 .50
0.50
0 ,50
0.50
1 .0

0.50
1 .0

0.50
0.50
0.50
5.0
2 .0
2 .0

0.50
0.50
0 .50
1 .0

0.50
0.50
0.50
1 .0

0.50
0.50
0.50
0.50
0.50
0.50
0 . 5 0
0 ,50
0 .50
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TABLE 5. 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (IVIDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Isopropy [benzene
4-IsopropyItoluene
Methylene chloride
Methyl t-butyl ether (MTBE)
Naphthalene
n-Propylbenzene
Styrerie'2
1 , 1 , 1 ,2-TelrachJoroe thane
1,1,2,2-Tetrachloroelhanc
Tetrachloroether.e
Toluene
1,2,3-Tricri 'orobenzene
] ,2 ,4"Trichloroben:zene
1 ,1 , 1-Trich loroelhane
1 , 1 ,2-Trich loroethane
Tr.chloroethene
Tnchlorofluororr.ethane
1,2,3-Trichlorcpropane
1,2,4-Trimelhylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
o-Xylene
m- andp-Xylene
Total Xylenes
Surrogate -
Fluorobenzene
Surrogate -
2-Bromo-l-chloropropane
Surrogate -
l-3rorao-3-chloropropane

METHOD
(Prep ) » »

502.2
502.2
502.2
502.2
502.2
502.2
502.2
502.2
.502 .2
. 502 .2
5 0 2 . 2
502 ,2

REF

5 1
. 5 1
5 1
51
5 1
<; ^

5 ;
5!
51 .
5 1
5 1
51

502 .2 | 5 1
502.2
502 .2
502.2
502 .2
502 .2
502 .2
502 .2
502.2
502 .2
502.2
502.2

502.2

502.2

502.2

51
') I

51
5 1
5 1
5 1
5 1
5 1
5 1
5 1
51

5 1

5 1

5 1

ACCURACY
(% Rec)
60- MO
60- 140
80- 120
80- 120
60- 140
6 0 - 1 4 0
SO- 120
S O - 1 2 0
8 0 - 1 2 0
8 0 - 1 2 0
80- 120
60- 140
60- 140
8 0 - 1 2 0
8 0 - 1 2 0
8 0 - 1 2 0
60- 140
8 0 - 1 2 0
6 0 - 1 4 0
60- 140
60- 140
80- 120
3 0 - 1 2 : 0
8 0 - 1 2 0

5 0 - 1 3 6

7 0 - 1 3 0

5 0 - 1 3 6

PRECISION*
(% RPD)

540
<40
<40
<40
<40
<40
<40
<40
<40
<40
< 17
£40
<40
<40
<40
<24
<40
<40
<40
<40
<40
<40
<40
<40

NA

NA

MDL""
(ug/L)

0.060
0.052

1 .0
r.9

0.7 1
0.087
0.057 -
0,46
0 . 1 8
0 . 1 4
0 .29

0.074
0 . 1 6
0 .34
0 . 16
0.30
0.20
0 . 1 8
0 . 1 0

0.089
0.3 1

0 .057
0 . 1 3
0 . 1 3

NA

NA

NA ; NA

R1.A
(ug/L)

0 .50
0 . 5 0
1 .0
2 .0
1 . 0

0.50
0 . 5 0
0.50
1 .0

0.50
0.50
0.50
0.50
0 .50
0.50
0.50
0.50
1 .0

0.50
0.50
1 .0

0.50
0 .50
1 .0

NA

NA

NA
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TABLE S.I. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Chloropicrin
1,1-Dichloropropane
1,3-Dichlotopropene
Methyl isothiocyanate
Dibromochloropropane (DBCP)
Ethylcne dibromide (EDB)
1 ,2 ,3 -Tri ch 1 a roprop ane

METHOD
(Prep)

504
504
504
504

504/504.1
504/504 . :

504 . 1

REF

5 1
5 1
5 1
5 1

91/78
9 1 / 7 8

78

ACCURACY
it

(% Rec)

60- 140
6 0 - 1 4 0
60- 140
60- 140
70-1 .30
70 - 1 . 30
7 0 - 1 3 0

PRECISION*
(% RPD)

£40
£40
540

£40
£30
£30
£30

MDL**
(ug/L)

0.0025
0.50
0.25
5 .0

0 , 0 1 1
0 .0 14
0 .020

RI.A
(ug/L)

0.010
2.0
1 .0
20

0.020
0.020
0.080

TABLE S.I. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Alachlor
Alrazine
Bromacil
Butachlor
Disulfbton
Metaiaxyl
Metolachlor
Metribuzin
Prometon
Propazine
Sirnazine
Surrogate ••
Triphenylphosphate

METHOD
(Prep) « »

507
507
507
507
507
307
507
507
.507
507
507

507

REF

5 1
5 1
5 1
5 1
51
51
5 1
5 1
5 1
5 1
5 !

5 1

ACCURACY

(%, Rec)

62 - 128
62- 122
6 1 - 1 2 1
66 - 1 26
5 9 - 1 1 9
40-160
6 3 - 1 2 3
7 1 - 1 3 1
4 8 - 1 0 8
62- 122
70- 130

70-130

PRECISION*
(% RPD)

£30
£30
•£30
£30

£60
£30
£30
£30
£30
£30
£30

MA

MDL**
(«'g/L)

0.30
0.32 " '
1 .3

0.56
0,66
0.56
0.42
0.30
0.52
0.26
0 . 1 1

NA

RLA
(ug/L)

1 .0
1 .0
2.0
1 . 0
2.0
1 .0
1 .0
1 . 0
1 . 0
1 . 0
1 .0

NA
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Aldrin
Alpha BHC
Beta BHC
Delta BHC
Gamma BHC (Lindane)
Alpha Culoidane
gamma C'hlordane
Chloroneb
Chloroenzilate
ChlorothaloniL
Dacthal (DCPA))

: 4 ,4 '-ODD
4,i ' -DDE
4,4'-DDT

Dieldhn
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endriri
Er.drin aldehyde
Eiridiazole
Heptachlor
Heplachlor epoxidc
Hexachlorobenzene
Hexachlorocyclopenladiene
Methoxychlor
Cis-Permethnn
Trans-Permeth.rin
Propachlor

METHOD
(Prep)* «

508

508

508

508
508
508
503
508
508
;os
508
508

508
508
508
508
508
508
508
508
508
508
508
508
508
508
503
503
503

REF

5 1

5 1

5 1
5 1
5 1
5 1
5 1
5 1
5 1

ACCURACY*
(% Rec)

5 6 - 1 1 6
6 2 - 1 2 2

PRECISION*
(% RPD)

<30
<30

6 5 - 1 2 5 <30
6 3 - 1 3 6
5 9 - 1 1 9
6 3 - 1 3 5
6 3 - 1 3 5
6 2 - 1 3 2
7 8 - 1 3 3

5 1 6 1 - 1 2 1
5 1
5 1

5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1
51
51
5 1
5 1
5 1
5 1
5 1
5 1
5 1

66- 140

7 7 - 1 3 7 -

6 3 - 1 3 5
6 2 - 1 6 2
5 7 - 1 1 7
5 7 - 1 1 7
62- 122
56- 148
5 8 - 1 1 . 8
5 8 - 1 1 8
73- 133
63 - 133
5 7 - 1 1 7
34- 164
: 0 - 130
6 4 - 1 4 6
6 1 - 1 2 1
8 1 - 1 4 1
7 : i - 1 3 3

<30
< I 8
<30
£30
£30
<30
<30
<30
<30
<30
<28
<46
<30
<30
<40

<23
<30
£30
<22
<30
<40
S40
<40

<30

<30

<30

MDL**
(ug/L)

0.0030
0,0022
0.00.53
0 .0019
0.0040
0.0028
0.0026
0 .0 12

0.0051
0 . 0 0 1 0
0 . 0 0 1 0

- 0 .0060 -
0,0069
0,004

0.0040

RLA
(ug/L)

0 . 0 1 0
0 . 0 1 0

0.0020 .
0.0 10
0 .0 10
0 . 0 1 0
0 . 0 1 0
0 .50
0.20
0.2,0
0 .20

0.020 ]
0.020
0.050
0.020

0.0027 0.020
0.0037
0 .00 ,53
0.0030
0.0079
0.0021
0.0040
0.0070
0.0040
0.0 13

0.0069
0.0061
0 .0038
0 .084

0.050
- o. :o

0.020
0. 10
0 . 10

0 .0 10
0.020
0 .050
0.050
0.50
1 .0
1 .0
1 0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Technical Chloidane
Toxaphene
Trifluralin
PCB 10 16
PCB 122 1
PCB 1 2 3 2
PCB 1242
PCB 1248
PCB 1254
PCB 1260
Surrogate -
2,4,s;6-Tetrachloro-m-xylene(TCMX)
Surrogate -
4,4-Dichlorobiphenyl

METHOD
(Prep) » »

508
508
508
503
SOS
508
508
508
508
503

508

508

REF

5 1
51
5 1
5 1
51
51
51
51
5 1
51

51

51

ACCURACY*
(% Rec)

1 5 0 - 1 4 0
60- 150
7 3 - 1 3 3
60- 1 50
6 0 - 1 : 5 0
6 0 - 1 5 0
60- 150
60-1 .50
60- 1 50
60- 150

70-130

70- 1 30

PRECISION*
(% RPD)

:S4CI

£40

£30
£40

£40
£40

£40
£40
£40

£40

NA

NA

MDL"
(«ig/l.)
0 . 0 1 4
0.060

0 . 0 0 1 8
0 . 1 1
0 .25
0.22
0.43

0 . 1 3
0 . 1 2
0. 19

NA

NA

RLA
W-)

0 . 10
1 .0

0.050 '
0.50
0.50
0.50
0.50
0.50
0.50
0.50

NA

NA

TA-BLE 5.1 . LABORATORY ANALYTICAL METHODS, Q A OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

2,4-D
Dalapon
2,4-DB
Dicamba
Dinoseb
Pentachlorophenol
Piclorarn
2,4,5-T
2,4,5-TP (Silvex)
Surrogate - 2,,4-Dic!nio:rophenylacctic Acid
(DCAA)

METHOD
(Prep) » ••

515 . 1 /5 15 .2
5 1 5 . 1 / 5 1 5 . 2
5 1 5 . 1 / 5 1 5 . 2
5 15 . 1/5 1 5 .2
5 15 . 1 /5 15 ,2
5 1 5 . 1 / 5 1 5 . 2
5 1 5 . 1 / 5 1 5 . 2
5 1 5 . 1 / 5 1 5 . 2
5 15 . 1 /5 15 . 2

5 15 . 1 /5 15 . 2

REF

51
51
51
5 1
5 1
5.1
51
5 1
51

51

ACCURACY
(% Rec)

49-214
4 8 - 1 2 6
48- 126
38-232
DL-85
37-224

4 5 - 1 3 8
68- 166
42-226

70- 130

PRECISION*
(% RPD)

£60
£50
£40
:S40

£40

£40

£40

£62

£81

NA

MDL**
(ug/L)

0.19
0.26
0.22
0.23
0 . 16

0.065
0 . 1 3

0.020
0.024

NA

RLA
(ug/L)
0.50

10
0.50
0.50
0.50
1 .0

0,50
0.50
0.50

NA
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TABLE 5.1. LABORATORY ANALYTICAL IVLETHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHJER LIQUIDS

PARAMETER

Benzene
Bromobenzene
BromcchJorome thane
Bromcdichloromethane
Bromoform
Bromomethane
n-Butylbenzene
See-Bury Ibenzene
Tert-Butylbenzene
Carbon tecrachloride
Chlorobenzene
Chioroethane
Chloroform
Chloromethane:
2-ChIorotoIuene
4-Chloro toluene
Dibromochloromethane
l,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-DichIoroethene
Cis-l ,2-Dichloroethene
Trans-1 ,2-Dichloroethene

METHOD
(Prep) » «

524.2
52.4 .2 .

524,2
.524.2
524.2
524 ,2
52-1 .2

524.: :
524.2

5 2 4 , 2 .

REF

5 1
5 1

5 1
5 1

51
5 1
5 1
5 1
5 1
5 1

524 ,2 5 1
524 ,2 5 1
524 .2
5 2 4 . 2
524,2
524,2
524 .2

524.2
5 2 4 . 2
524.2
524 .2
524 .2
524 .2
524.2
524.2
524.2
524.2
524.2

5 1
5 1

5 1
51

5 1

51
5 1
51
S i
5 ;
5 1
5 1
5 1
5 1
5 1
5 1

524.2 5 1

ACCURACY*
(% Rec)

70- 130
7 0 - 1 3 0
70- 130
7 0 - 1 3 0
70 - 1 30
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
70-130
7 0 - 1 3 0
70- 130
70- 130
70-130
7 0 - 1 3 0
7 0 - 1 3 0
70- 130
70- 130
7 0 - 1 3 0
70- 130
7 0 - 1 3 0
7 0 - 1 3 0

PRECISION*
(% RPD)

<30
<30
<30
<30
<30
<30
<30
<30
<30
£30
£30
<30
<30
<30
<30
<30
<30
<30
<30
<30
<30
<30
<30
<30
<30
<30

MDL**
(«g/L)

0.090
0. 1 3
0 , 1 1
0, 1 1
0 .33
0 . 1 2
0. 1 8
0 . 1 2
0 . 1 7
0 . 1 0
0 . 10

0.070
O.OSO
0.080
0 . 1 4
0 . 1 6
0.2C
0.35
0 . 1 0
0 . 1 ( 5
0 .23
0 . 1 9
0 . 2 1

0.070
0 .080
0 . 1 1

<30 j 0 . 1 2
<:;o o.oso

7 0 - 1 3 0 1 <30 0.090

RI.A
(ug/L)

0.50
1 . 0
1 .G.
1 .0
1 . 0
2.0
1 . 0
1 . 0
1 . 0

0.50
0.50
2.0 '
1 . 0

2.0
1 . 0
1 .0
1 .0
2.0
1 . 0
1 .0

0.50 ;
1 . 0

0 .50
1 . 0
1 . 0

0.50 1
0 .50
0 . 5 0
0 . 5 0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, OA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR 'WATER AND OTHER LIQUIDS

PARAMETER

1.,2-Dichloropropaine
1 ,3-Dichloropropane
2,2-Dichloropropanr
1,1-Dichloropropene
Cis- 1 ,3-Dichloropropene
trans- 1 ,3-Dichloropropene
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
4-lsopropyltoluene
Methyleni: chloride
Methyl l-buty] ether (MTBE)
Naphthalene
n-Propylbenzene

"Styrene
1 ,1 ,1 ,2-Tetrachloroethane
1 , 1 ,2,2-Tetrac hloroethan e
Tstraichloroethcnc
Toluene
1,2,3-Trichlorobenzene
1 ,2,4-Trichloroben2ene
1,1,1-Tridiloroc thane
1,1,2-Trichloroe thane
Trichloroeihene
Trichloroiluoromethane
1 ,2 , 3 -Tri chl oro prop ane
1,2,4-Trimeihylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride

METHOD
(Prep) » *

524.2
524.2
524.2
524.2
524.2
524.2
524.2
524 .2
524 .2
524 .2
524.2
.524.2
524.2
524 .2
. 5 2 4 , 2
5 2 4 . 2
524.2
524.2
524.2
524 .2
524.2
524.2
524.2
524 .2
524.2
524.2
524.2
524.2

5 2 4 . 2

REF

51
51
51
5 1
51
51.
5i
5 1
5 1
5 1
51

L...J __
5 1
5 1
5 1
5 1
51
5 1
5 1
5 1
5 1
5 1
51
5 1
5 1
5 1
5 1

ACCURACY*
(% Rec)

70-130
70- 130
7 0 - 1 3 0
70- 130
70- 130
70- 130
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
70- 130
70 - 1 30
70- 1 .30
7 0 - 1 3 0
70- 130
7 0 - 1 3 0
7 0 - 1 3 0
70- 130
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
70- 130
" '0- 130
7 0 - 1 3 0
70- 130
70- 1 30
7 0 - 1 3 0

5 1 70 - 1 30
5 1 7 0 - 1 3 0

PRECISION"
(% RPD)

< ;30
£30
<30
<30
£30
£30
£30
£30
£30
<30
<;30
£30

<30
<30
<30
<30
£30
<30
£30
<30
£30
£30

<30
£30

£30

£30
£30

£30

£30

MDL**
Wi->
0.090
0 . 1 3
0 .35

0.060
0 . 1 1
0 , 14
0 , 1 0
0.24
0 . 1 2
0 . 1 6
0.34
0.27
0 . 3 0
0. 1 1
0 . 1 3
0 . 1 5
0.27
0 ,080
0 . 1 3
0.2S
0.26

0.080
0 . 1 7

0.090
0.050
0.3< t
0 . 1 5
0 . 15

0.070

RLA
(uj/L)

0.50
1 .0
1 .0
1 .0
1 .0
1 .0

0.50
1 .0
1 . 0
1 .0

0.50
2.0
1 .0
1 . 0

-o:5o
1 .0
1 .0

0.50

0.50
1 . 0

0 .50
0.50
0.50
0.50
1 .0
1 .0
1 , 0
1 .0

0 . 5 0
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TABLE S . I . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTKER LIQUIDS

PARAMETER

o-Xylene
m-Xylene and p-Xylene
Total-Xylcnes
Surrogate ••
p-Bromofluorobenienc
Surrogate.-
1 ,2- Dichloioben2:cnie-64

METHOD
(Prep) » *

524.2
524.2
524 .2

524.2

524 .2

REF

5 1
5 1

" 51

5 1

5 1

ACCURACY*
(% Rec)

70- 130
7 0 - 1 3 0
70- 130

70-130

7 0 - 1 3 0

PRECISION*
(% RPD)

£30

<30
<30

- NA

NA

MDL**
(ug/L)

0. 10
0 . 16
0 . 1 ( 5

NA

NA

RLA
(ug/L)

0.50
0 .50
1 . 0 -

NA

NA
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(b)fluoranthene
B enzo (k) (luoranthe ne
Benzo(a)pyrene
Benzo(g,h,i)perylene
Butyl benzyl phthalate
Chrysene
Dibenz(a,h)anthracenc
Di-n-butyl phthalate
Difthylphthilate
bis(2-ethylhexyl)adipate
bis(2-ethylhexyl)phthalate
Dimethylphthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorocyclopentadiene
Indeno(l ,2,3-cd)pyrene
Naphthalene
Penvachlorophenol
Phenanthrene
Pyrene
Surrogate-Perylene-dl2
Surrogate-Pyrene-dlO
Surrogate- 1, 3 -Dimethyl-2-nilrobtnzene
Surrogate-Triphenylphosphate

METHOD
(Prep) <>• »

525.2
525 .2
525.. 2
525.2
525.2
525 .2
52 :5 .2
525 .2
525 .2
525.2
525.2
525 .2
525 .2
525 .2
525.2
5 2 5 . 2
525,2
525 .2
525.2
525 .2
5 2 5 2
52 .5 . 2
525 .2 :
525.2
525.2
525.2
5 2 5 . 2
525,2
525 .2
525 .2

REF

51
51
51
5 1
.51
51
5 1
51
5 1
51
51
"5 1
5 1
5 1
5 1
5 1
51
51
5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1

ACCURACY"
(% Rcc)

70- 1 :30
70- 130
70-130
70-130
15-130
3 5 - 1 3 0
3 5 - 1 3 0
3 5 - 1 3 0
7 0 - 1 3 0
70-130
3 5 - 1 3 0
70- 130 '"
70- 130
3 5 - 1 3 0
3 5 - 1 3 0
70- 130
70-130
70- 130
70- 130
3 5 - 1 3 0
3 5 - 1 3 0
3 5 - 1 3 0
70- 130
3 :5 - 1 30
70-1 .30
70- 130
3 5 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0
7 0 - 1 3 0

PRECISION"
(% RPD)

<50
<50
<;.50
<50
S50
S50
<50
<50
<50
<50
<50
<50
<50
<50

- <50
< ,:50
<50
:S50 -
S50
S50
:x50
<;:50
<;so
:S50

S50

<50
NA
NA
NA.
NA.

MDL"
(ug/L)

0 . 16
0 . 1 1

0.092
0.054
0 . 15
0 . 3 1
0 . 1 3
0 .3 1 .
0.42
0. 1 1
0 . 12
0 . 19
0 . 1 6
0.23
1 . 1

0 . 1 5
0.72

0.058
0 . 1 0
0 . 10
0 . 1 1
0.30
0. 12
0 . 1 7

0.052
0 . 10
NA
NA
NA
NA

RLA
(ug/L)

0 .50
0.50
0.50
0.50
0.50
0.50
0.20
0.50
2.0

0.50
0.50
2.0
2.0
2.0
2.0
2.0
2.0

0.50
0.50
0.50
0.50
0.50
0 .50
3 .0

0.50
0.50
NA.
NA
NA
MA
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Aldicarb (MS)
Aldicarb sulfone

AJdicarb sulfoxidc
Carbaryl
Carbolxiran (MS)
3-Hydroxycarbofuran
Methiocarb
Methornyl

Oxamyl (MS)
Propoxur (Baygon)

METHOD
(Prep)

53 I . I
5 3 1 . 1
5 3 1 . 1
5 3 1 . 1
5 3 1 . 1
5 3 1 . 1
5 3 1 . 1
5 3 1 . 1
5 3 1 . 1

5 3 1 . 1

REF

33/5 1
3 3 / 5 1
33/5 1
33/51
3 3 / 5 1

ACCURACY'
(% Rec)
7 5 - 1 : 3 8
69- 127
74- 136

66-122
7 1 - 1 3 3

33/5 1 69- 127
5 1 7 2 - 1 3 3

33/51 69- 127
3 3 / 5 1
33/5 1

6 8 - 1 2 6
7 6 - 1 3 6

PRECISION"
(% RPD)

<20

<20

MDL'*
(ug/1.)

0 . 1 . 5
0 . 1 3

<40 ': 0 . 1 3

<30 | 0 . 1 1
<20
<20 -

<40

<20
<30
<40

0 . 1 8
0 . 1 7
0.3.5
0 . 1 4

0 . 14

0.36

RLA
(ug/L)

0.50
0.50
0.50.
1 .0
1 .0
1 .0
5.0
1 .0
1 .0
1 .0

TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AAD
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Glyphosau

Endothall
Diquat

Panaquat

METHOD
(Prep)

547

548 . 1

549. 1

549 . 1

REF

5 1

51

51/56
5 1 / 5 6

ACCURACY*
(% Rec)

53- 125

1 5 - 1 2 2
16 - 120
2 7 - 1 2 7

PRECISION*
(% RPD)

<50

<50
<50
<50

MDL"(US/L)
29

2.3
0.42
0 . 1 7

RLA
(u&'L)

50

25
1 .0
1 .0
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TABLE S.I . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
ChJoroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1 ,2-D:chloro benzene
1,3-Dichterobenzene
1,4-Dichlorobenzene
Dichiorodifluoromethar.e
1,1-Dichloroethane
1,2-Dichloroethane
1 , 1-Dich loroethene
cis- 1 ,2-Dichloroethene( 1 ) ....
Trans-1 ,2-Dichloroeihene
Dichloromcthane (Methylene chloride)
1,2-Dichloropropane
cis-l,3-Dichloropropylene
Trans-1 ,3 -Dichloropropylene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
1,1,1-Trichloroethane
1,1 ,2-Trichloroelhane

METHOD
(Prep)

601
601
601
601
601
601
601
601
601
601
601
601
601
601
601
601
601
601
601
601
601
(50 1
60 1
601
601
601
601

REF

1

1

1

1

1

1

1

1

I

1

1

1
1

1

I

1

1

1

1

I

1

1

1

1

1

1

1

ACCURACY*
(% Rec)

4 2 - 1 7 2
13 - 1 . 59
D-144
43- 143
3 8 - 1 5 0

- 4 6 - 1 3 7
1 4 - 1 8 6

49-133
IX.93
2 4 - 1 9 1
D-208
7-1 8 7

42- U 3
5 0 - 1 3 0

PRECISION*
(% RPD)

<54
<40
£78
£50
£25
<:52
:S50
<36
S57
<56
<39
<28
<42
<i50

47- 132 1 £25
5 1 - 1 4 7
2 8- 167
18- 155
3 8 - 1 5 5
2 5 - 1 6 2
4 4 - 1 5 6
22 - 178
2 2 - 1 7 8
8-1 84

2 6 - 1 6 2
4 1 - 1 3 8
3 9 - 1 3 6

£58
£35
<39
<43

<40
<45

<45

<55
£48

£57

£47

£53

MDL"1
(ug/L)

0.28
0.27

0.090
0 . 1 8
0. 1 1
0 .24
2 . 5

0 . 1 1
o.u
0. 10
0 . 2 1
0 . 19
0 . 1 6
0 . 2 3
0. 13
o . ;2
0 . 1 3
0 . 1 0
0 . 1 2
0.30
0 . 1 4
0.26
0 . 14

0.070
0 . 1 2
0. 10

0 .070

RLA
(ug/L)

1 . 0
5 . 0
1 .0 • •
1 .0
1 .0
1 . 0
10
1 .0
1 .0
1 .0
1 .0
1 .0
1 0
1 .0
1 . 0
1 . 0
: . .o
1 .0
1 . 0
5 . 0
1 . 0
1 . 0
1 . 0
1 . 0
1 . 0
1 .0
1 .0
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TABLE 5. 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES ANDMETHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS !

... .... ... . ll
PARAMETER

Trichioroethene
Trichlorofluoromethane
Vinyl c:h,[onde

METHOD
(Prep)

60S

60)

60 ;
L ___ ____ _____

Surrogate -
BrDmochloromethane i 601

Surrogate ••
2-Bromo- 1 -Chloropr opine

Surrogate -
l-Bromo-3-Chloropropane

Surrogate -
1 ,,4-Dichlorobutiine:

Surrogate -
2-Broinochiorobenzcne

601

601

601 .

60 1

REF

1

1

1

1

1

1

1

1

ACCURACY'
(% ReO

3 5 - 1 4 6

2 1 - 1 5 6
. . 28- 163

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

7 0 - 1 3 0

PRECISION*
("/« RPD)

<4g

<37

<61

NA

NA

NA

NA

NA

MDL""
(ug/L)

0 . 1 0
0 . 1 8
0.22

NA

NA

NA

NA

NA

RLA
("S/l.)

1 . 0
i .o '
1 . .0

NA

NA

NA

MA
j

NA
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AN D OTHER LIQUIDS 1

——————— i
PARAMETER

Benzene
Chlorobenzene
1,2-Dtchlorobenzene
1 ,3 -Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzere
Methyl Ten-Butyl Elher (MTBE)
Naphthalene
Toluene
Xylenes, m- and p-
Xylenes, o-
Xylenes, total
Surrogate ••
a,a,a-Trifluorotoluene
Surrogate -
2-Bromochlorobenzene
Surrogate -
Fluorobenzene

METHOD
(Prep)

602
602
602
602
(502
602
602

602
602
602
602
602

602

602

602

REF

1

1

1

1

1
1

1 /87
1/87
1

1/37
1/87
1 / 8 7

1

1

:i

ACCURACY*
(% Rec)

39-150
5 5 - 1 3 5
3 7 - 1 5 4
5 0 - 1 4 1
4 2 - 1 4 3
3 2 - 1 6 0
40- 140
70- 130
46-148
54- 125
54-128
5 4 - 1 2 5

70-130

. . . 7 0 - 1 3 0

7 0 - 1 3 0

PRECISION*
(% RJF'D)

<3 1
<;25

£25

525
<25
<;25
<50
£30
<25
<30
<a i
£30

NA

NA

NA

MDL"*
(ug/L)

0. 10
0 . 1 1
0 . 2 1
0 . 1 9
0 . 16
0 . 1 4
0 .59
0.68
0. 1 3
0.27
0 . 1 1

"" 0.27

NA

NA

NA

RLA
(ug/L)

1 .0
1 .0
1 .0 '
1 . 0
1 . 0
1 .0
10
1 . 0
1.0 j
1 . 0
1 ,0
2 .C I

NA.

NA .

NA

TABLE 5.1 . LABORATORY ANALYTICAL IVLETHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Acrolein
Acrylonitrile
Surrogate •
a,a,a-Trifluorotoluene

METHOD
(Prep)

603
603

603

REF

1

1

1

ACCURACY"
(% Rec)

8 8 - 1 1 8

7 1 - 1 3 5

7 0 - 1 3 0

PRECISION"
(%RPD)

£30
£30

NA

MDL"*
(ug/L)

12
4.4

NA

RLA
(tig/L)

20
20

MA
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TABLES, ! . LA
METHO'D DE'

PARAMETER

3ORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
'ECTIOM LIMITS (MI)L) FOR WATER AND OTHER LIQUIDS

METHOD
(Prep)

2-Chlorophenol 604
4-Chloro-3-methylphenol
2,4-Dich loropheno l

2,4-Dimeihylphenol
2,4-Dinttropher.ol

2-Methyl--l,6-di.n:]tropheriol
2-NilrophenoI
4-Nnropheriol
Fentachlorophenol
Phenol
2,4,6-Tnchloreplienol
Surrogate -
2.4,6-Tr:brDmo?her ,o l
Surrogate -
2-FluropheaoI

604
604

604
604
604

604

604
604

604

604

604

604

REF

1
'1

1

1

1

ACCURACY*
(% Rec)

3 8 - 1 2 6
4 9 - 1 2 2
44- 1 1 9

2 4 - 1 1 8
; 2-1 45

1 3 0 - 1 3 6

1

I

1

1

1

1

1

4 3 - 1 1 7

PRECISION*
(% RPD)

<28
133
<:.:: i
£30

<36

MDL"»
(ug/L)

1 .4

1 . 2

0 . 9 3
1 . 7
1 7

RtA
(u&l.)

10

10

1Q
10
50

<33 1 .4 ' 50

<26
1 3 - 1 1 C < 3 3
3 6 - 1 3 4
2 3 - 1 0 8

5 3 - 1 1 9

|4- ]. 44

2 9 - 1 . 2 1

<28

<56
<30

NA

NA

1 . 4

1 . 1

1 . 4

1 . 4

1 . 4

NA

NA
. ______ ———— ______

10
50
50
10
10

NA

- 1
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Bis(2-ethylhexyl) phthalate
Bury] benzyl phthalate
Diethyl phthalate
Dimethyl phthalate
Di-ri-butyl phthalate
Di-n-octyl phthalate
Surrogate ••
2-FIuorobiphenyl
Surrogate: -
2,4,5,6-Tetrachloro-m-xylene(TCMX)
Suirogate -
Decachlorobiphenyl (DCB)

METHOD
(Prep)

606
606
606
606
606
606

606(FSD)

606(EC)

606(EQ

REF

1
1
1
1
1
t

1

1

1

ACCURACY*
(% Rec)

D - 1 5 8
30 - 136
D- 149
D- 1S6
2 3 - 1 3 6
EMM

24-160

3 0 - 1 5 0

30-150

PRECISION*
(%, RPD)

<82
<;73
<47
<63
£46
<52

NA

MA

NA

MDL"
<ug/L)

1 .3
1 . 7
1 . 8
1 . 1
2.2
1 .3

NA

NA

NA

RI..A(ug/L)
10
10
1 0 -
10
1 0
10

NA

NA

NA

TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

N-Nitrosodimethylamine
N-Nitrosocli-n-propylarnitic
N-Nitrosodiphenylamine
Surrogate -
Triphenylphosphate

METHOD
(Prep)

607
607
607

607

REF

1

1

1

1

ACCURACY*
(% Rec)

1 3 - 1 0 9
4 5 - 1 . 16
D-139

16- 164

PRECISION*
(% RPD)

S3 8
<75
<67

NA

MDL""
(ufJL)

1 . 7
1 . 8
2 . 1

NA

RI.A
(ug/L)

2.0
2.0
3 .0

NA
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TABLE S.I . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AJN'D
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER.

AJdrin

alpha BHC

METHOD
(Prep)

608

608
beta BHC j 60S

delta BHC
gamma BHC (Lindane)
technical Chlordane

608
608

- 608
4,4'-DDD 608

4,4'-DDE

4,4'-DDT

608
608

Dieldrin 608
Endosulfan I . 608
Eridosulfan, LI 60S

Endosulfan suliate 608
Endrin
Endrin aldehyde
Heptachior
Heptachlor epoxide
Toxaghene
PCB 1 0 1 6
PCB 1 2 2 1
PCB 1232
PCB: 1 242
PCB 1 2 4 8

508

508
SOS
60S
60S
60S
608
603
6 08
60S

REF

1

1

1

1

1

1

1
i

1

1
1

1

1

1

1

1

1

1

1

1

1

ACCURACY"
(% Rec)

42- 122

3 7 - 1 3 4

1 7 - 1 4 7

1 9 - 1 4 0

32 - 127

4 5 - 1 1 9

3 1 - 1 4 1
3 0 - 1 4 5

2 5 - 1 6 0
36- 1 - 16
45- 153
D-202
26- 144

3 0 - 1 4 7

49-169

34- 1 1 1

3 7 - 1 4 2

4 1 - 1 2 6

PRECISION*
(% RPD)

£40
<28
<25
<25
<44

<30
<25
<25
<40
<35
<25

0 . 0 1 8
<25
<66
<;.;*
<43
<2J
<30

5 0 - 1 1 4 I <30
1 5 - 1 7 8
1 0 - 2 1 5
3 9 - 1 5 0
3 8 - 1 5 8

<30
<30
<30
<30

MDL**(USJ/L)
0.0099
0.0079
0.0094
0 . 0 1 2

0.0074
0.043 '
0 . 0 1 8
0 . 0 1 4

0 . 0 1 7

0 . 0 1 2
0.0094
0 . 0 0 1 3
0.020
0 . 0 1 4
0.02 1
0.0062
0.0069

1 .0
0.2 1
0 .36

0.095
0.20
0 . 1 3

RLA
(ug/L)

0,050
0.050
0.050
0.050
0,050
0 .50
0 . 1 3
0 . 1 0
0 . 1 0
0. 10

0.050
0 . 1 0
O.K
0 . 1 0
0. 10

0,050
0,050

5 .0
1 . 0
2.0
1 . 0
1 . 0
1 .0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

PCB 1 2 5 4

PCB 1260
Surrogate -
Dibutylchlorendate (DBC)

Surrogate -
2,4,5,6-Tetrachloro-m-xylene (TCMX)
Surrogate ••
Decachlorobiphenyl (DCB)

METHOD
(Prep)

608
608

(508

60S

608

REF

1
[

1

1

1

ACCURACY*
(% Rec)

29 - 1 3 1
8- 127

3 0 - 1 5 0 '

30- 150

30 . 150

PRECISION"
(% RPD)

<30
£30

NA

NA

NA

MDL"
(ug/L)

0.22
0. 1 1

NA

NA

NA

R1,A
(ug/L

)

1 . 0
1 .0

NA

NA

NA

TABLE 5.1 . LABORATORY ANALYTICAL METHOD'S, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Chlororieb
Chioropropylate
Chlorobenzilate (MS)
Etridiazole
PCNB
Propachlor
Chlorothalonil
DCPA (Dactha.ll)
Dichloran
Methoxychlor
Permethrin
Surrogate -
Diburylchlorendate (DBC)
Surrogate •
2,4,5,6-Tetrachloro-
m-xylene (TCMX)
Surrogate -
Decachlorobiphenyl (DCB)

METHOD
(Prep)

608. 1
608 . 1
6 0 8 . 1
6 0 8 . 1
603, 1
608 . 1
60S . 2
608.2
608.2
608.2
608.2

608 . 1 /608 .2

608 . 1 /608 .2

60S. 1 /608 .2

REF

1.0
10
10
10
10
10
57
57
57
57
57

10/57

10/57

1 0 / 5 7

ACCURACY*
("/, Rec)

49- 125
5 1 - 1 2 5
5 3 - 1 2 5
60 - 1 25
6 0 - 1 2 5
51 - 12 5
5 5 - 1 2 . 5
50 - 1 50
5 1 5 - 1 1 0
50 - 140
50- 1 30

3 0 - 1 5 0

3 0 - 1 5 0

3 0 - 1 5 0

PRECISION*
(% RPD)

<30
-' £30

<30
<30
£30

<30
£30
<;40
<40

<40
<;40

NA

NA

NA

MDL**
(ug/L)

0.091
0,070
0 , 1 7

0 . 0 0 1 8
0 .0033
0.020
0 .0 16

0.0031
0 .0 17

0.0047
0 . 0 8 1

MA

NA

NA

RLA
(ug/t)

0.40

0,50
0.50

0.020
0.60
0.50
0.20
0.50
5.0

0.50
i .o -
NA

NA

NA
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TABLE 5. i . LABORATORY ANAl;vficAl METRO 5s, Q A OBJECTIVES AND 1
METHOD DETECTIOiN LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

2,4-Dinitrotoluene
2,6-Diriitro loin cue

Surrogate -
i l .^i^i. 'S-Tetrachloro-nn-.
xylene (TCMX)
Surrogate -
Decachlorobiphenyl (DCS)

METHOD
(Prep)

609(EC.D)
609(ECD)

509(ECD)

609(ECD)

REF

1
1

1

1

ACCURACY
(% Rec)

6- 12 :5
3 - 1 2 6

3 0 - 1 5 0

3 0 - 1 5 0

PRECISION*
(% RPD)

<40
<40

NA

NA

MDL**(UB/L)
0.075

0.075

NA

NA

RLA
(ug/L)

0.30
0.30

NA

NA

T ABLE 5.1. LABORATORY ANALYTICAL 'VIETHODS, QA OBJECTIVES AND }
METHOD DETECTION LIMITS (.MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER METHOD
(Prep)

REF ACCURACY"
("/•„ Rec)

PRECISION*
(%, RPD)

MDL**
("E/L)

RLA
(ug/L)

Gas Chromatography (FID)
Acenaphtheae
Acenaphthylene
Anthracenetfl
Benzo(a)ar.thracene?f2
Benzo(a)pyrcr,e
Benzo(b)fluorantliene<i !3
Benzo(k)fluorantheneS3
Ek:"iZO(g,h.i)pe:rylene

Chrysencf'2
Pluorajithcne

Fluorene
Iadeno( l ,2,3-cd) pyreneM
Dibenzo(a,h)ar.thracenert4
1-Methylnaphthalene
2-Methylnaphthalene
Naphthalene
PhenanthreneS 1
Pyrsne

S u rro ga I e- 2 - F 1 u o robi p heny 1
Surrogate-o-Terphenyl

6 1 0

6 1 0

6 1 0

I

1

1

610 !

6 1 0
6 10
6 10
6 1 0
6 1 0
6 1 0
6 1 0
6 1 0
6 1 0
6 10
6 1 0
6 1 0
6 : 0

6 1 0

6 1 0

1

1

1

1

1

1
1

1

I

1

1

f
|

1

1

610 1

D - 1 2 4

D- 139
D- 126
1 2 - 1 3 5
D - I 2 8
6 - 1 5 0
6-T50 ""
D - 1 1 6

1 2 - 1 3 5
1 4 - 1 2 3

D- 142

D- 1 1 6

D- 1 1 6

1 0 - 1 4 5
1 4-1 3 8
D- 122
D- 126
D- 140

1 0 - 1 3 0
3 8 - 1 5 6

<25

<30
<28
<38
<40
<5 1
<5 1
<6 !
<38
<25
<25
<52

£52

<50
£50

<28
<2S

<28
NA
NA

0.34

0.83
0.84
2.4

0.88
2 .6
2 .6

0.74

2 . 4

0.85

0.87
0.79
0.79
1 . 4
1 . 6

0 .78
0.84
1 . 2
NA
NA

10
10 i
10 1
10
10 """"
1 0
10
1 ,0
10
10

10
10
10
10
10
10
10
10

NA
NA

allv and are
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, Q A OBJECTIVES AMD
METHOD DETECTION LIMITS (IVIDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

HPLC (UV and Fluroresence)
Acenaphthene
Acenaphlhylene
Anthracene
Benz.o(a)aini:hracen<:
Benzo(b)fluoranthene
Beifizo(k)fluorantherie
Benzo(g,h,i)perylene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Fluoranlhene
Fluorene (MS)
Indeno( 1 ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Surrogate-Terphenyl-d 1 4

METHOD
.. . (Prep)

6 1 0
6 10
6 1 0
6 1 0
6 1 0
6 1 0
( 5 1 0
( 5 1 0
( 5 1 0
6 1 0
6 10
610 . .
6 1 0
6 1 0
6 1 0
6 1 0
6 1 0

REF ACCURACY
(% Rec)

PRECISION
(•/• RPD)

MDL"
(ug/L)

RJL.A
(ug/L)

;

I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

D - 1 2 4

D - 1 3 9
D - 1 2 6
1 2 - 1 3 . 5
6 - 1 . 50
6 - 1 5 0

D- 1 1 6
D- 1 28
1 2 - 1 3 5
D- 1 ! 6
1 4 - 1 2 3
D - 1 4 2
D- l l f i
D - 122
D - 1 2 6
D - 1 4 0
3 2 - 1 4 1

<25
S30
<28
S3 8
<5 1
<5 1
<6 1
<40
<40
<52
<2.5
:£2.5
<52
<28
S2S
<28
NA

0. 1 1
0. 1 1

0 .00. 19
0 . 0 0 6 1
0 .0037
0.00 1 1
0 , 0 1 3
0 .0075
0 .0066
0 . 0 3 6
0 . 0 1 4
0.020
0 . 0 1 1
0 .056
0 . 0 1 3
0 . 0 1 2
NA

1 .0
1 .0

0.20 i
0.20
0.20
0.20 -
0.50
0.20
0.20
0.20
0.50
0.50
0.20
1 . 0

0.20
0 .50
NA

TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METMOD DETECTION LIMITS (MDL) FOR WATER AJND OTHER LIQUIDS

PARAMETER

Bis(2-chloroethoxy) inctba'ne
Bis(2-chloroethyl)ether
8is(2-chloroisopropyl) ether
4-BromophenyI phcnyl ether
4-Chlorophenyl phenyl ether
Surrogate -
2,4,5,6-Tetrachloro-m-xylene(TCMX)
Surrogate -
Decachlorobiphenyl (DCB)

METHOD
(Prep)

6 1 1
6 1 1
6 1 1
6 1 1
6 1 1

6 1 1

6 1 1

REF

1.

1

1

1.

1.

1

1

ACCURACY
(% Rec)

1 2 - 1 2 3
1 1 - 1 : 5 2
9 - 16 . 5
D- 189
D- 170

3 0 - 1 : 5 0

3 0 - 1 : 5 0

PRECISION
(% RPD)

<;,50
<;50
<50
:S50

<50

NA

NA

MDL**
(ug/L)

1 .0
1 .8
2.5
: , . 3
8 .8

NA

NA

RLA(US/LI
5.0
20
10
5.0
40

NA

NA
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AM)
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQULDS

PARAMETER

2-ChIoirori aphtha] ene
1,2-Dichlorobenzene
1,3-Dichlorobeiuene
1,4-Dichlorobenzene
Hexachlorobenzene
Heicachlorobutadiene
Hexachlorocylcopentadiene
Hexachloro ethane
1,2,4-Trichloroberizene
Surrogate -
2,4,5,6-Tetrachloro-m-xylene
(TCMX)

MrETHOD
(Prep)

6 1 2

6 1 2

6 12

6 1 2

6 1 2
6 1 2
6 1 2
6 1 2
5 1 2

6 1 2

Surrogate -
Decachlorobipher.yl (DCB) , 612

REF

1

1,

1

1

1

1

1

ACCURACY"
(% Rec)

9 - 1 4 8

8 - 1 6 0

D- 150
1 3 - 1 3 7
15 - 1 . 59

" D- 1 .39
D - l l l

1 3 - 1 3 9

1 | 5 - 1 4 9

I

I

3 0 - 1 5 0

3 0 - 1 5 0

PRECISION*
("/» RPD)

<.;o
<50
<50

<50
<50
<50
<50
<50
<5C

N'A

NA

MDL""
(ug/L)

1 . 4

0.20

0 .24

0.57
0 .0032
0.0084

0.0030
0 . 0 0 3 8
0.060

MA

NA

RLA
(ug/1.)

10
10

10
10

0 . 10
0 . 1 0
0 , 1 0
0 . 10
1 .0

NA

NA

TABLE 5. 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

2..3,7,8-T{:ti 'acri lorodibenz:o-p-dioxi: i
(2,3,7,8-TCDD) (MS)
Internal Standard -1 1Ci : -2 ,3 ,7 ,S-TCDD

METHOD
(Prep)

6 13

6 1 3

REF

1

1

ACCURACY"
(% Rec)

6 3 - 1 3 7

> 30

PRECISION*
(% RPD)

<40

NA

MDL"
(ug/'l.)

0,00060

NA

RLA
(.jg/L)

0.0050

NA
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TABLE 5.1. LABORATORY ANALYTICAL. METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Aspon
Azinphos rncthyl (Guthion)
Bolster
Chlorpyiifos
Chlorpyrifos. methyl
Coumaphos
Demeton
Demelon-o
Demeton-s
Diazinon (MS)
Dichlofenthion
Dichlorvos
Dioxathion
D'isulfoton
EPN
Ethlon
Ethoprop
Famphur
Fenamiphos
Fenitrolhion
Fensulfothion
Fenthion
Fonophos
Isofenphos
Malathion
Merphos
Metalaxyl

Mstribuzin

METHOD
(Prep)

622 . 1
614/622

622
622
622
622
622
6 1 4
6 1 4

614/621
622. 1
622

6 14 . 1
6 14/622

6 1 4 . 1
61 .4/614 . '

622
6 2 2 . 1
6 14

622.1
622
622

6 2 2 . 1
614
614
622
6 1 4
6 1 4

REP

8
52/14

14
14
14
14

14
52
52

52/14
8
14

58
52/14

58
52/58

14

8
52
8
14
14
8

52
52
14
52
52

ACCURACY

(% Rec)
62- 1 .04
48-162
3 6 - 1 1 4
49- 109
5 3 - 1 3 6
6 1 - 139
1 0 - 1 1 7
1 0 - 1 1 7
3 7 - 1 2 1
40- 1 3 7
62-104
1 1 - 1 5 8
7 6 - 1 2 7
4 2 - 1 1 2
4 8 - 1 2 4

62- 175
4 2 - 1 2 3
1 3 - 1 2 8
40 - 160
6 1 - 1 0 3
3 1 - 163
4 1 - 1 1 5
5 3 - 1 3 3
40- 160
10- 140
5 0 - 1 3 0
3 8 - 1 4 1
7 5 - 1 7 7

PRECISION*
(% RPD)

<40

£50
:S40

<4Q

£40

£40

£40
<40
£40
£40

£40

£40

<40
<66
: £40 -'

£40

£40

£60

£40

£40
<40
<;60
<40

<40

£40

£40
<7'i

£20

MDL"
(uftTL)

0.25
0. 1 6
0 . 1 7
0 . 1 7
0.43
0 . 19
1 . 1
1 . 1

0 .22
0 . 1 6
0.25
0.28
2 . 5

0 . 1 7
0 . 1 9
0 . 1 1
0 . 1 6
0.89
0 .59
0.50
0,25
0.20
0.25

0.060
0.066
0.22
0 .54

0. 1 1

RLA
(ugAL)

1 .0
1 . 0
i .o
1 . 0
1 .0
1 .0
2.5
2.5
2 .5
1 .0
1 .0
2.0
1 .0

2 .0
1 . 0

0.50
0.50
2.0
2.0
2.0
5.0
1 . 0
1 .0

0.50
1 .0
1 .0
1 . 0
2 .0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Mevinphos
Naied
Panuhion, ethyl (MS)
Paralhion, methyl (MS)
Phonic
Phosmet
Ronnel (MS)
Slirophos (Tetiachlorvinphos)
Terbufos
Thionazin (MS)
T'okuiji ion (Prolhiofos)
Trichlororiate:
Surrogate -
Triphsr.ylphosphatc

METHOD
(Prep)

522

622

6 1 4

(514/622
622

622 . 1
622
622

6 1 4 . 1

6 2 2 . 1

REF

14

14

52
52/14

14

8
14

1 4

58
8

622 ! 14
622 1 .4

614/62.3 . 1/622 \ 52/S/14

ACCURACY
*

(% Rec)

24-166

1 0 - 1 1 9
2 8 - 1 5 5

38- 149

2 9 - 1 1 9
50 - 1 50
3 0 - 9 8

4 8 . 1 2 5
4 0 - 1 6 0
1 2 - 1 3 9
45- 1 14

1 5 - 1 2 3

16 - 164

PRECISION"
(%RPD)

<»0
<40

<34

£32

£40

<40

<35

<40

<40
<60

<40

<40

MA

MDL**
(ug/L)

0 . 1 7
0.070
0.066
0 , 1 9

RLA
(ug/L)

2.0

5.0
:.o

0.50
0 . 1 2 1 . 0
0.25
0 .27
0.39
0 . 1 1
0 . 1 3
0.22

" O . i l

NA

] . ( )
1 .0
1 .0

0.50
1 .0
1 .0
1 .0

NA ""]'
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TABLE 5.1, LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

2,4-D
Dalapon
2,4-DB
Dicarnba
Dichlorprop
Dinoseb
MCPA
MCPP
2,4 , 5-T
2,4,5-TP(Si lvex)
Surrogate -
2,4-Dichlorophenylacetic acid (DC AA)
Surrogate -
2,4-Dichorophenoxybutyric acid
(2.4-DB)

METHOD
(Prep)

615
6 1 5
6 1 5
S I 5
6 1 5
61 .5
6 1 5
6 1 5
6 1 5
6 1 5

6 1 5

6 1 5

REF

53
53
53
53
53
53
53
53
53
53

53

53

ACCURACY

(% Rec)

20-163
1 0 - 1 6 0
40-140

1 0 -3 17
10-258
1 0 - 1 4 3
10 -23 1
1 0 - 2 1 0
3 1 - 1 5 6
4 1 - 1 3 5

27- 133

40- 1 .40

PRECISION*
(% RPD)

<65
<80
<;50

' <86
< 103
£ 157
<9l
<91
£54

<45

NA

NA

MDL**
WD

0 . 1 9
0 .43
0.23
0 . 1 2
0 . 1 2
0.080

1 5
12

0.020
0 .024

NA

NA

RLA
(«g/Ll

0.. .50
120

0.50
1 .2
6.0
(5 .0
120
120

0.50
0.50

NA

NA.
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS fMDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Captan (MS)

CzLirbophenoihiuri
Dichloran
Dicofol
Isodnn (MS)
Mi rex

PCN3

METHOD
(Prep )

6 17

6 1 7

6 1 7

617
6 1 7
6 1 7
6 1 7

Pendimethalin ' 617
Perthane : 6 1 " '
Strobane
Tnfluralm

6 1 7

REF

26

26

26
26
26
26

26

26

26

1.5

ACCURACY

(%Rec)

5 5 - 1 2 5

5 0 - 1 1 0
5 6 - 1 1 0
5 5 - 1 1 5
55- UO
5 4 - 1 0 4
54- 100

75- 146
55- ! 1 5
4 8 - 1 2 7

61" ' 26 : 5 4 - 1 2 4

Surrogate - i
2,4,5,6-Tetrachioro-m-xvlene (TCMX) 6 i. 7____ : ________ 26/27 j 1 0 - 1 1 0

PRECISION*
(% RPD)

<40

<40
<40
<40
<40
<40
<40

<20
<40
<40
<40

MA

MDL" 1 *
(U8/L)

0 . 0 1 6
0 . 1 7

0 .07 1
0.0067

" 0 . 0 0 8 9
0 . 0 2 7

0 .0033
0 . 0 0 2 1

1 2
0.50

0.0067

NA

:::is=sss==:===5S3;;:s=S3=E:

RLA
(«g/L)

0 . 1 0
l . Q
5.0

0 . 10
0.050

0. .50
0.020
0.02.0

5.0
2.0

0.025

NA """[

TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AMD
METHOD DETECTION LIMITS (MDL) FOR WATER AM) OTHER LIQUIDS

PARAMETER

Chloropicrin
Hlhylens dibrornide

METHOD
(Prep)

61 S
6 1 8

REF

27

27

ACCURACY
i*

(% Rec)

6 2 - 1 3 4
4S-90

PRECISION*
(% RPD)

<40

<40

MDL"
(ug/L)

0.2.5
0 . 1 2

RLA
(ui/L)

1 . 0
0 . 5 0
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TABLE 5. 1 , LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER. AND OTHER LIQUIDS

PARAMETER

Alachlor
Ametryn
Atraton
Atrazine (MS)
Benoxacor
Brornacil
Chlordiraeform (Galecron)
5-Chloroaminotoluene
Hexazinone
Metalachlor
Metalaxyl
Metribuzin
Norfiurazon
Prometon
Prometryn
Propazine (MS)
Secbumcton
Sirrietryn
Simazint
Terbuthylazine
Terbutryn
Triadimefon
Diphenylamine
Surrogate -
Triphenylphosphate

METHOD
(Prep)

6 1 9
6 1 9
6 19
619
6 1 9
6 1 9
6 19
6 1 9
619
6 19
6 1 9
6 1 9
6 1 9
6 19
6 1 9
6 1 9
619
6 19
619
6 19
6 1 9
619
62.0

619/620

REF

7
7
7
7
•P

7

7
7

7
7

7
7

7
7

/

7

7
7

7
-r

7

7
23

7/23

ACCURACY
it

(% Reel

4 5 - 1 4 0
6 0 - 1 2 0
5 0 - 1 1 5
• 10- 125
1 0 - 1 5 0
5 5 - 1 2 7
1 0 - 1 5 0
1 0 - 1 5 0
50-130
3 9 - 1 2 5
5 0 - 1 3 0
6 1 - 1 4 1
5 4 - 1 3 4

5 5 - 1 2 4
5 5 - 1 2 0
3 2 - 1 2 7

30-130
50-200

2 5 - 1 7 4
60- 130
5 3 - 1 1 3
6 1 - 1 25
5 6 - 1 2 5

16 - 164

PRECISION*
(% RPD)

<,30
:£40
£40

• 530
£50
<30
<50
<!0
<?0
<27
£40
<30
£30
</10
<40

<20
<45
£40

£50
<40
£40

<30

£30

NA

MDL**
(Uf/l.)

0 . 1 4

0 . 1 6
0 ,086
0 . 1 3
4.4

0 .24
3 .8
3 .4

0,72
0 . 1 1
0 .25
0 . 1 1
0.24
0 . 1 1
0 .080
0,080
0,042
0 .059
0. 19

0.093
0.0(56
0.3 1
0.50

NA

RL.A
(uj'/L)

2.0
2 . 0
5.0
2.0
1 0

2 . 0
10
10

2.0
1 .0
1 . 0
2.0
2.0
2 .0
2.0
2.0
5.0
2.0
2 .0
2.0
2 .0
2 .0
2.0

NA
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AMD
METHOD DETECTION LIMITS (MIDI..) FOR WATER AND OTHER LIQUIDS

PARAMETER

Acrolein

Acrylonitri le

H'enzerie

Bromodichloromclhane

Bromoforrn

!:l:omomethane

Carbon letrachbride

Chlorobenzcne

Chloroethane

2-Chloroethyl vinyl ether

Chloroform

Chlorom ethane

D i b ro rri o c h 1 or ::> rn e th ,a.n.e

1 ,2-Dichlorobenzene

1,3-Dichlorobenzene

1 , 4 ~ D i c h 1 c r o b e n z en e:

1 , 1-Dich l croethane

; 1 ,2-Dich l croethaneL

METHOD REF
(Prep) [

624
624 (low level)

624
624 ( low level")

624
624( low level)

624
624(' lo\v l eve l )

n
-)
•j
"!

ACCURACY'
(% Rec)
5 4 - 1 4 5

. 5 4 - 1 4 5
1 0 - 1 8 3
1 0 - 1 8 3

1 | 3 7 - 1 5 1
1
1
1

624 1
624i low leve l )

624
624i l ow level)

624
624( l ow level)

624
624( i . ow level)

624
62400W level)

1

1
;
i

1
1
1

624 1
6 2 4 1 low level) 1

624 1
624f[ow level) '. 1

624 1
624i'lovv' level)

624
624(low level)

624
524( law level)
__ ?W ________
624(low level)

624
624( low leve l )

624
624( lovv level)

624
fi;:4;lcr.v level)

1
1
1
1
t
1
1
1
1
1
I

3 7 - 1 5 1
3 5 - 1 5 5
3 5 - 1 5 5
4 5 - 1 6 9
4 5 - 1 6 9

PRECISION*
(% RPD)

<7J.
<74
<41

MDL*«
(ug/1.)

43
9 . 2
9 .7

<4 | 5 .0
<31
<3 1
:I30
<30
<30
<30

D-242 <32
D-242 1 <12
70-140 1 <25
7()- ; . io
: > • ' - ; 60
3 " - ! 60
1 4 -230
1 4 - 2 3 0
D-305
D-305
: : 1 - 1 . 3 3
5 1 - 1 3 3
D-273
D-273
53 - 149
5 3 - 1 4 9
1 3 - 1 9 0
1 8 - 1 9 0
5 9 - 1 5 6
S 9-1 5 6
I s - 190
1 8 - 1 . 9 0
5 9 - 1 5 5
5 9 - 1 5 5
4 9 - 1 5 5

<25
<25
<25
<36
<36
<96
<96
<25
<25
<4Q

<40

< :25
<25
<25
<25

0.27
0 . 1 0
0 .35
o . ;4
0.58
0.24
2.5

0.44
0.42

0.090
0 .63 _

0.09C
1 . 6

0 ,22
1 1

0,97
0..90
0 . 14
2 . 1

0.30
0,5 1
3 . 1 7
0.44

0.030
£25 1 0 .64
<25
£25
<25
£40
£40
£26

1 4 9 - 1 5 5 <26

0 . 1 1
0 . 52
0 . 1 4
0.52
0 .38
0 .57
0.46

RLA
(ug/"L)

1 00
20
100

- 20
5.0
i .0 ;
5.0
1 .0
5 .0
1 .0
10
1 . 0
5 ,0
1 , 0
.5 .0
1 . 0
10 """|
1 . 0
50
10
5.0
1 .0
10
1 . 0
5.0
1 . 0
5 .0
1 . 0
5.0
1 .0
5.0
1 .0
5 .0
1 . 0
5 .0
1 . 0
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TABLE S.I. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER
1,1-Dichloroctherie

trans-l,2-Dichloroeihene

1,2-DichloropTopane

cis-l,3-Dichloropropene

trans-l,3-Dichloropropene

Ethylbenzene

Methylene chloride
(Dichloromethane)
1 ,1 . ,2.2-Tetrachloroe thane

Telrachloroelhene

Toluene

1 ,1 ,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

METHOD
(Prep)

624
624(low level)

624
624(low level) ' '

624
624(!ow level)

624
624(low level)

624
624(low level)

624
624(low level)

624
624{low level)

624
624(low level)

624
624(low !cvcl)

624
624(low level)

624
624(!ow level)

624
624(low level)

624
624(!ow level)

624
624(low level)

624
624(low level)

REF

1
1
1.
1
1
1
1
1
1
I
1
1
1
1
1
1
11
1
I
1
1
1
1
1
1
1.
1
1
I
1

ACCURACY*
(% Rec)
D-234
D-234
5 4 - 1 5 6
54- 156
D-210
D-210
I)- 22 7
D-227
1 7 - 1 8 3
n - i83
37-162
3 7 - 1 6 2
D-22 1
0-221
46- 157
4 6 - 1 5 7
6 4 - 1 4 8
64- 148
47- 1 50
47-150
5 2 - 1 6 2
5 2 - 1 6 2
5 2 - 1 . 5 0
5 2 - 1 5 0
7 1 - 1 5 7
7 1 - 1 5 7
1 7 - 1 8 1
17 - 18 1 .
D-251
D-25 1

PRECISION"
(% RPD)

£25
£25
£40
£40
<;2.s
£25
<25
£25
£25
£ 1 8
£25
22 5
S3 7
£37
£25
£25
£25
£25
£25
<25
£25
£25
£25
£25
£25
£25
£65
<65
£40
£33 -

MDL"*
(ug/L)

0.45
0 . 1 9
0.44
0 . 1 9
0.52

0.090
0.47
0 . 17
0 ,38
0.49
0.83
0. 1 1
0.3 1
0.25
0 .75
0 . 1 3
1 . 6

0 .38
0 .3 1
0.28
0.46
0 . 1 4
0.47
0 . 1 . 5
0.28
0 . 1 7
0.98
0.49
0.50
0.28

RLA
(Hig/I.)

5.0
1 .0
5.0
' 1 .0
5.0
1 . 0
5.0
1 .0
5.0
1 .0
5 .0
1 .0
5.0
5.0
5.0
1 . 0
5 .0
1 . 0
5 .0
1 . 0
5.0
:«)
5.0
1 .0
5 .0
1 .0

'5 .0
1 . 0
1 0
1 .0
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Surrogate - To[uene-d8

Surrogate - p-Bromof:uorobenzene

Surrogate -Dibromofluoromethane

Surrogate - l ,2-Dichloroethane-d4

Surrogate - l,2Oichlorob:nzene-d4

METHOD
(Prep)

624
624flow level)

624
624(low level)

624
524[low levei)

624
624( 'ow level)

624
624f.ow level)

REF

1
_ ! _
i
i
i
i
i
i
i
i

ACCURACY*
(% Rec)
7 7 - 1 2 2
7 7 - 1 2 2
74- 126
7 4 - 1 2 6
7 0 - 1 3 0
70- 130
7 0 - 1 3 0
7 0 - 1 3 0
7 0 . 1 3 0
• '0 - 1 30

PRECISION*
(% IU'D)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

MDL**
(ug/L)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

RI,A
(ug/L)
NA
NA
NA
MA
NA
MA
NA
NA
NA
NA
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TABLE 5 . 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Acenaphlhene
Acenaphthylene
Alclrin
Anthracene
Benzidine
Benzo(a)anthracene
Benzo(b)fluoranlhene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
Bis(2-chloroethoxy) methane
Bis(2-chloroeihyl) ether
Bis(2-chloroisopropyl) ether
(2,2-Oxybis(l-chloropropane)
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Chlordimeform (Galecron)
5 -Ch 1 o roa m i. no to 1 u ene
4-Chloro-3-methylphenoI
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenylphenyl ether

METHOD
(Prep)

625
625
625
(525
62.5
625
625
625
625
625
625
625
625
625
625
625
625

625
625
625
625
625
(525
625
62.5
625

REF

1
1

1

1

1

I.

1

I

1

1

ACCURACY*
(% Rec)
47- 145
3 3 - 1 4 5
D-166
27- 133
D-200
3 3 - 1 4 3
24- 159

1 1 - 1 6 2
D-2 19
1 7 - 1 6 3

1 10- 1 :50
1
1
1
1
1
1

1
1
I
1
I
1
1
1
1

2 4 - 1 4 9
D - 1 1 0
1 0 - 1 5 0
33- 184
1 2 - 1 5 8
3 6 - 1 6 6

8 - 1 5 8
5 3 - 1 . 2 7
D - 1 52
1 0 - 1 5 0
1 0 - 1 5 0
2 2 - 1 4 7
60- US
2 3 - 1 3 4

2 5 - 1 . 5 8

PRECISION*
(% RPD)

: < ;3Q
S3 8
<25
<21

< 100
' <32

£31
£36
<32
<39
£50
:S25
£25

£50
<3:5
<;28
<25

<39
<32
£30

<50
<50
<29
S25

£35
£54

MDL"
<ug/L)

0.25
0.33
0.34
0.33
5 .6

0.30
0.28
0.72
0.68
0 .4 1
0.37
0.80
1 .7

0.30
0.26
0.44

0.23

0.48
0 .35
0.41

13
7.7

0.33
0.39
0.24
0.66

RI.A
(ug/L)

10
1C)

• 10
10
30
10
10
10
10 ;
10
10
1 0
10
10
10
10
10

10
1 .0
10
50
10
10
10
10
10
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

CKrysi-HC
': ,8-Cineole'
p-CyrneriE:
4,4'-DDD
4,4'-DDE

4,4'-DDT
Dibenz(a,h)anthracene
Di-r.-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-DichIorobenzene
3,3'-Dichlorobenzidine
2.4-Dich!orophenol
Oieldrin
Diethy) phthalate
2,4-D]i™ iethylphenol
Dimethylphihaiate

| 4,6-Dimtro-2-methylphenol
2,4-Dir . i t ropheno l
2,4-Dinitro toluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Endosulfan [
Endosuifan II
Endosulfan sulfate
Endrin
Endrin aldehyde

F'i;.o!-ar:triene

METHOD
(Prep)

625
625
625
625
625
625
625
625
625
625
625
625
625

REF

]

]
1

1

1

1

1

1
1

1

1

1

1

625 \ !
625 i 1
625 1
62.5 i 1
62.5

625
625
625
625
625
625
625
625
625
625

1

1
1
i

1

1

1

1
1

1

ACCURACY*
(%Rec)

1 7 - 1 6 8
5 0 - 1 0 1
52 - 1 10
D-I45
4 - 1 3 6

D-203
D-227
1 - 1 1 3

32- ' .29

D- 1 72
20-124
D-262
39 - 1 35
2 9 - 1 3 6
D - 1 1 4
3 2 - 1 1 9
D - 1 1 2
D - 1 8 1
D- 19 ;

39-139
50-1 .53
4-146
1 0 - 1 5 0
1 0 - 1 5 0
D- 1 07
: o-i so
D-209

I 26 - 1 37

PRECISION*
(% RJP'D)

<26
<25
<2-5

<27
£26

<39
<37
<25

<41

<52
<43

< 193
<25
<25

<32
<44

<25

<39
<94

<:54
<37

<32

<50
<50
<25

S50

<59
<27

MDL**
("g'Ll

0.44

0 .80
1 . 6

0.35
0.30
0.40
0.80
0.26
0.3 1
0.32
0 .29
4.4

0.56
0 .4 1
0.47

0 .39
0 . .39
5 . 0
8 .9

0.41

0.34

0.35
1 . 8
1 .3

0.75
2.3
1 8

0.33

RLA
(u&'D

10
10
1.0
10 ;
10
10
10
10
10
10
10

20 -
10 ,,<--<(,,
10
10
;o
10
50
50

10
10
10
20
20
20
20
50
10
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (IVfDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Fluorene
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hcxachlorobutadiene
Hexachlorocyctopentadiene
Hexachlorocthane
lndeno(l,2,3-cd)pyrene
Isophorone
d-Limonene
2,4{8)-p-Menthadiene
Naphthalene
Nitrobenzene
2-Nitrophenol
4rNitrophcriol
N-Nilrosodimethylamine
N-Nitrosodiphenylamine/DLphenylamine (requires
floracil cleanup to separate N-Nitrosodiphenyamine
from Diphenylaminc)
N-Nitrosodi-n-ptopylamine

METHOD
(Prep)

(525
625
625
625
625
625
625
625
625
625
62:5
625
625
625
623
(525
625

625

REF

1
1
11
1
1
1
1
1
1
1
1
1
1
1
1 -•
1
1

1

ACCURACY*
(% RlEC)

5 9 - 1 2 1
D- 192
26 - 1 55
D- 152
2 4 - 1 1 6
D-200
4 0 - 1 1 3
D - 17 1
2 1 - 1 9 6
36-74
22-3 :5
2 1 - 1 3 J
3 5 - 1 8 0
29 - 182
D- 132
1 0 - 1 5 0
1 0 - 1 5 0

D-230

PRECISION"
(% RPD)

S25
£36
£25
£25
<;28
<50
£55
S37
<2:5
£25
<42
<36
<33
528
<39
<4 1
<50

£39

MDL**
(ug/L)

0.38
0.42
0 .58
0 . 1 9
0.35
2.4

0 .32
0.56
0 .37
1 .4
1 . 6

0 .36
0 . 3 1
0 .36
4.9

0.49
0.34

0..29

RL.A
(ug/L)

10
20
20
10
1C)
10
10
10
10
10
10
10
1 0
10

- 50-
10
10

10
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, Q A OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Pentachlorophenol
beta-Pnellandrene
Phenantrtrcne
Phenol
cis-Pinane
a!pria--Pinens:
be'.a-Pinene
Pyrene
Pyridine
alpha-Terpinene
Terpineol
Terpinolene
D-Toluid.inc

1,2,4-Tnchloro benzene
2,4,.6-Tnchlorophep.ol
Surrogate - Nitiobenzene-d5
Surrogate - 2-Fluorobiphenyl
Surrogate - Phenol-d5
Surrogate: - 2-Fluorophenol
Surrogate - 2,4,6-Tribromopheno!
Surrogate - Terpehnyl-d]4

METHOD
(Prep)

625
625
625
625
625
625
625
625
625
625
625
625

625

625
625
625
625
62.5
625
62.5
62.5

REF

1

I

1
1

1

1.

1
1

]

1

ACCURACY*
(% KM)

14- 176
3 3 - 6 5
54 - 1 20
5 - 1 1 2
5 0 - 1 0 3
1 2 - 1 0 . 5
DL - 155
5 2 - 1 1 . 5
1 0 - 1 . 5 0
DL-94
5 0 - 1 : 5 0

] - ', 2S- -8 1
]

1

_l
1

1
1
1
1

1

1 0 - 1 5 0
44-142

3 7 - 1 4 4
3 4 - 1 3 0
3 6 - 1 2 4

• - 2 5 - 1 2 8
2 9 - 1 2 1
29-143
1 4 - 1 4 8

PRECISION*
(% RPD)

<37
<25

<27
<37
<29
<25
<56
<36
<50
<96
<25
<45
<50
<28
<30
NA
NA
NA
NA
NA
NA

MDL**
(ug/L)

4.0
1 , 9

0 .33
0 .28
2 . 9
1 . 3
2.0

0.53
0 .93
1 . 2

0.82
1 . 7

0.53
0.36
0.35
NA
N'A
NA.
NA
NA
NA

RLA
(ug/L)

50
10
1-0
10
10

100
100
10
50
10
10
10

10 ,..„..,
10
10

NA
NA
NA
NA
NA
NA
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TABLE 5,1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR 'WATER AND OTHER LIQUIDS

PARAMETER

Benfluralin
Ethatfluralin
Isopropalin
Proiluraliri
Trifluralin(MS)
Surrogate ••
2,4,5 ,6-Tetrachloro-m-xylene

METHOD
(Prep)

627
627
627
627
627

627

REP

9
9
9
9
9

9

ACCURACY*
(% Rec)

40- 1 .40

40- 140
4 8 - 1 4 0
5 5 - 1 4 0
1 7 - 1 4 0

3 0 - 1 5 0

PRECISION*
(% RPD)

:S40

< 50
£50

£50
£50

NA

MDL"(UB/L)
0.0025

_______ JL _____________

0.50
0 .025
0 .050
0.00:5

NA

RLA
(»&'!-)

0 . 0 1 0
2.0

0 . 1 0 '
0.20

0 . 0 1 0

NA

TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
IVLETHOD DETECTIOiN LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Cyanizine

METHOD
(Prep)

629

REF

2:5

ACCURACY
(% Rec:)"

27 - 133

PRECISION"
(% RPD)

<-K)

MDL**
(ug/L)

0 . 1 2

RLA
(ug/L)

1 .0

TABLE 5.1. LABORATORY ANALYTICAL 'METHODS, QA OBJECTIVES AND j
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Amobam
Ferbam
Mancozeb
Maneb
Metham
Nabam
Polyram
Zineb
Ziram

METHOD
(Prep)

630
630
630
630
630
630
630
630
630

REF

63
63
63
63
63
63
63
63
63

ACCURACY
(% Rec)

70- 130
70-130
70- 130
70- 130
70-130
70-1 .30
7 0 - 1 3 0
70- 130
7 0 - 1 3 0

PRECISION*
(% RPD)

<20
<20
£20

£20

S20
<20
<20
S.20
s;20

MDL'""
(ug/L)

l>

(*

«

«

*

<»•

*

<!'

1 . 5

RLA
(ug/L)

<)'
*
<»
0
«
«
*
*

20

All compounds reported as Ziram
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AJND OTHER LIQUIDS

PARAMETER

Benomyl (as Carbendazim)

METHOD
(Prep)

63 !

RE.F

55

ACCURACY
(°/« Rec)

1 3 - 1 3 7

PRECISION'
(% RJPD)

<50

MDL"
("6/1.)

0.046

RL*
(ug/L)

0 .50

TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES A:\DMETHOD DETECTION LIMITS (MDL) FOR 'WATER AM) OTHER LIQUIDS

PARAMETER

Aminocarb
Barban

Eiromacil
Carbar/1 (MS)
Carbofuran
Chlorpb.ropha.rn, ~
Diuron (MS)

Fsnuron
F/j.oiTiethuron

LiriLiron

Methomyl

METHOD
(Prep)

63!}
632
632
632
632
632
632
632
632
632
632

Methiocarb ' | 532
Monuron
Neburon
Qxamyl
Propham
Propoxur
Siduron

Swep

632

REF

1 3
13
13
13
1 3
13
13
1 3
13

1 3
13
13
13

632 13
632
632
632
632
6 3 2

13
1 . 3
1 3
1 3
1 3

ACCURACY
•»

(% Rec)

6 0 - 1 2 5
5 5 - 1 2 5

5 2 - 1 . 2 5

5 5 - 1 2 5

5 5 - 1 2 5
".. ] "> ;;

5 5 - 1 2 5
5 0 - 1 2 5
5 9 - 1 2 5
5 5 - 1 2 5
5 2 - 1 3 2
5 1 - 1 3 7

5 6 - 1 3 2
54- 126
57- 125
.50 - 12 . 5
. 5 6 - 1 2 5
.5 .5 - 125
5 S - 1 2 . 5

PRECISION*
(% RPD)

<30

<30

<30
<30
<30

<30
<30

<30
<40
<30
<30
<30
<30
S30
S30

MDL'"'
(ug'L)

0 .25

0 .2 1

0 : 19

0 . 1 9
0.45
0.2 I

o . o e ;
0.067
0.095

0.058

0.30
0.37

0.089

0.029

0.24

<30 j 0 .2 :
£30

<3C
<30

2 . :
0.25

0 .076

RLA
(ug/L)

1 . 0

1 . 0

2.0

2.0

10

1 . 0

0,20

5 .0
1 .0

0.50
5 .0
5.0
1 . 0
1 . 0
10
1 .0
.5 .0
1 . 0
1 .0
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Bromacil
DEET
HeMzinonc
Metribuzin
Terbacil
Triad:mefon
Tricyclazole
Surrogate: -
Triphenylphosphaie

METHOD
(Prep)

633
633
(533
633
633
633
633

633

REF

-1 1

41

41

41

4 1

41

41

41

ACCURACY
«r

(% Rsic)

5 2 - 1 2 5
5 2 - 1 2 5
52- 125
50- 123
50 - 130
48- 125
53 - 1 25

16 - 164

PRECISION'
(% RPD)

530
<30
<30
<30 •
<;,30
<;30
S30

MA

MIDI,"*
(ug/L)

0.50
1 .2

0 . 1 2
0,25
1 .2

0.25
1 . 2

NA

RLA
(iiE/L)

2.0
5 .0

0 .50
1 . 0
5 .0
1 . 0
5.0

NA,

TABLE: s.i. LABORATORY ANALYTICAL METHODS, OA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Butylate (MS)
Cydoate
EPTC -
Molinate (MS)
Pebulate
Vemolate
Surrogate -
Triphenylphosphate

METHOD
(Prep)

634
(534
634
634
634
634

634

REF

1 5
15
15
1 5

1 5
1 5

1 5

ACCURACY

(% Rec)

3 8 - 1 4 5
46- 159
46- 154
37- 127
22- 1 .72
3 9 - 1 4 7

1 6 - 1 6 4

PRECISION"
(% RPD)

:S76

:S47

<55
<74

£50
<45

NA

MDL**
(tig/L)

0.28
0.24

0.42
0 . 2 1
0 .23
0. 1 9

NA.

RLA
("&''IJ

2.0

2.0
2.0
2 .0
2.0
2.0

NA
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TABLE 5,1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Alachlor (MS)

Butachlor
Dip'henaraid
Flundone
[.ethane
Norflurazon
Sunogatt: - Triphsn.yl]:ihcsphai':e

METHOD
(Prep)

645

6.45

645

645

545

645
645

REF

28

28

28
28
28
2 3......... _

ACCURACY"
(% Rec)

4 5 - 1 4 0

50- 124

5 7 - 1 1 9
4 5 - 1 5 4

3 3 - ! 53
4 8 - 1 1 0
1 6 - 164

PRECISION"
{% RPD)

<30

£40

£40
<40

£50

£40
NA

MDL*"
(ug/L)

0.2 .5
0 .25
0 . 2 5
0 .25
0.25
0.25
NA.

R1.A
(ug/L)

1 . 0
1 . 0

1 . 0
1 . 0
1 . 0
1 . 0
NA

I
TABLE 5. 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Monochlorobiphenyls
Dichiorobipheny'.s
Trichlorobiphenyls
Telrachlorobiphenyls
Pentachlorobiphenyls
Hexachiorobiphenyls
Heptachlorobiphenyls
Oc;ach: .orobiphenyls
Nonachlorobipher.yls
Decachiorobipbenyl
Suaogate-Decach'orobiphenyl- 1 3C 1 0

METHOD
(Prep )

680
680
680
680
680
680
630
680
63!)
680
6SO

REF

93
93
93

93

93

... - 93
93

93

93
93
93

ACCURACY
(% Rec)

30- '.30
3 0 - 1 3 0
. 3 0 - 1 3 0
40- 1 40

40- 1 .40

4 0 - 1 4 0

40- '.40

4 0 - 1 4 0

3 0 - 1 3 0

3 0 - 1 3 0

3 0 - 1 3 0

PRECISION
(% RPD)

<50
<50
<50"
<50
<50
£50
£50

£50

£50

<50

NA

MDL
(u&'L)
0.044

0.035
0 .035
0 . 0 5 3
0.029
0. .037

RLA
(ug/1-.)

0 . 10
0 . 1 0

- o . i o
0.20
0.20
0 .20

0,042 0 .30
0.064
O . ! l
0 . 1 , 1
NA

0.30
0.50"
0.50
NA
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TABLE .5.1. LABORATORY ANALYTICAL METHODS, QA oBJECtivES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER METHOD
(Prep)

R.E.F ACCURACY
(% Rec)

PRECISION*
(% RPD)

MDL"
(ug/L)

RLA
(ug/L.)

Pulp and Paper Samples
Chloroform
Internal Standard- Chloroform-1 3C
Chloroform
Surrogate • Tolucne-dli
Surrogate - p-Bromofluorobenzene
Surrogate -Dibromofluoroinelhane

1624
1624
624
62.4
624
624

1
1
1
1
1
1

40- 150
1 8 - 172
5 1 - 1 3 8
77-122
74-126

D- 13 0( 1 )

£25
NA
£25
NA
NA
NA

0.91
NA
0.90
NA
NA
NA

5 .0
MA
5 . 0
NA
NA
NA

(1) D - detected. This surrogate: shows very low bias in alkali samples.

TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

2,4,6-Trichlorophenol
2,4,5-trichlorophenol
2,3,4,6-Tetrachlorophenol
3,4,6-Trichloroguaicol
3,4,5-Trichloroguaicol
4,5,6-Trichloroguaicot
3,4,6-Trichloroatechol
Pentachlorophenol
3,4,5-Trichloroatechol
Tetrachloroguaicot
Trichlorosyringol
Tetrachlorocatechol
Internal Standard-
3,4,5-Trichlorophenol
Internal Standard-
4, 5,6-Trichloroguaaiacol- 1 3C6
Internal Standard-
Pentachlorophenol-13C6
Internal Standard-
Tetrachloroguaiacol-13C6
Internal Standard-
Tetrachlorocalechol- 1 3C6

METHOD
(Prep)

16.53
1653
1653
1653
1653

.. . 1653

1 653
1 6 5 3
1 6 5 3
16 .53
16.5.3
1 6 5 3
1653

1 653

1653

1653

1653

REF

94
94
94
94
94
94
94
94
94
94
94

94
94

94

94

94

94

ACCURACY
it

("/. Rec)
72- 146
82-128
82-132
74- 140
SO- 134
8 8 - 1 1 6
6 4 - 1 4 9
84- 120
72- 128
8 1 - 1 2 6
66-174
8 1 - 1 3 2
56- 1 16 ( 1 )

24- 167 (2)
4 8 - 1 3 1 ( 1 )

5 1 - 1 3 9 ( 2 )
8 - 143 ( 1 )

27- 167 (2 )
3 5 - 1 2 0 ( 1 )

27- 16 1 (2)
1 4 - 1 1 8 ( 1 )

0 - 1 8 4 ( 2 )

PRECISION"
(%, RPD)

£37
S3 3
£26
£33
£27
£25
<43
£25
£28
£25

£27
£32
NA

NA

NA

NA

NA

MDL**
(ug/L)

0.37
0.070
f l ,57
0.26
0 .3 1
0 . 16
0 .80
0.57
0 .92"
0 .85
0 .52
0 . 1 3
NA

NA

NA

NA

NA

RLA
(ug/L)

2.5
2 .5
2 .5
2 .5
2.5
2 .5
5 .0
.5 .0
5 , 0
5 . 0
2 .5
5 .0
NA

NA

NA

NA

MA

(!) Recovery
ascorbic acid.

l imits for the internal standards with ascorbic acid ; (2) Recovery limits; for die internal standards 'without
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TABLE 5.1. LABORATORY .ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR. WATER AND OTHER LIQUIDS

PARAMETER

Chiioiropicnn
1,2-Dibrcmoelhane (EDB)
i ,2-Di'oromo 3-chloropropane
(DBCP)
l,!-Dichloropropane
1 ,3-Dich loropropene
Methyl isothiocyanate

METHOD
(Prep)

8 0 1 1

3 0 1 1

S O U

SOU
S O U

8 0 1 1 * * V

REP

2
2
2

2
2

2

ACCURACY*
(% REC)

60-1 .40
6 0 - 1 4 0
6 0 - 1 4 0

60-140
6 0 - 1 4 0
6 0 - 1 4 0

PRECISION

(% RPD)

<40

<40

<4o
<4Q

<40

<40

MDL"
("g/L)

0.0025
0 .006 1
0 .004 1

0.50
0.25
5 .0

R1.A
(ug/1.)

0.010
0.020
0.02.0 '

2.0
1.0 j
20

TABLE S. I . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER
-

Acelone (MS)
2-Bulanone (MEK) (MS)
Diethyl ether (Ethyl ether)
Heptane
Hexane
2-Hexanone
4-Mcthy l-2-pentanone(MIBK)(MS)
Methyl (-butyl, ether (MTBE)
Gasol ine

Volati le Petroleum Hydrocarbons
(VPH by Massachusetts Method)

Lacolene
Surrogate - a,a,a-Trifluorotoluer.s

METHOD
(Prep)

8 0 1 5 ( 5 0 3 0 )
80 15 (5030 )
8055 (5030 )
80 1 5(5030)
80 1 . 5 ( 5030 }
8015(5030)
80 1 . 5 (5030 )
80 15 ( 5030 )

GRO(TENNESSEE)
GRC)(8015 modified volatiles)
80!5(mod i l i e d volatiies) (5030)

TPH
C5-C8 Al iphat i c Hydrocarbons
C9-C12 Aliphal ic Hydrocarbons;
C9-C IO Aromatic Hydrocarbons
8 0 1 5 (modif ied vol iat i les) ( 5030 )

CRO (TENNESSEE)
8 0 1 5 (5030)

Ma VPH
Surrogate - 2,5-D;3ro i no to l ' j e n e ; Ma VPH

REF
——————

"1

"(i.

ACCURACY*
(% Rec)

40- 130
60- 130

2 j i 0 - 1 30
2 7 0 - 1 30
2
L

L

2
70

2.
2/12
107
107
107
107

2/ 1 2
70

2/ 12

7 0 - 1 3 0
50- 150
6 5 - 1 2 5
40-UO
5 0 - 1 0 0
5 0 - 1 . 5 0
5 0 - 1 . 5 0
70- 1 . 30
7 3 - 1 . 3 0
70- 1 . 30
70- 130
4 0 - 1 4 0
5 0 - 1 5 0
. 2 3 - 1 6 4

1 0 7 60 - 140
107

PRECISION*
(% RPD)

<30
<40

< :50
<30
<30
S.50
<40

<50
<20
<40

MDL""(UE/IO
6.8
8.8
2.0

0.50
0.50
1 .6
4.0

0.59
15
1 7

<4o i n
<25
<25
<25
<25
<40
NA
NA
NA

6C- ' .4D NA

9 .7
8.6
3 . 5

0.70
25
NA
NA
NA
NA

RI.A
(ug/1.)

25
25
25
1 . 0
1 . 0
25
25
1 C )
36
50
50
100
40
10
10
50
NA
NA
NA
NA
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Petroleum hydrocarbons

Extractable Petroleum Hydrocarbons
(EPH by Massachusetts''! Method)

Texas TPH

Diesel

Heavy oil

Kerosene

Mineral-Spirits

Surrogate - 2-Fluorobiphenyl
Surrogate - o-Terphenyl

Surra gate-Nonatricontane (C39)
Surrogate •• Chloro-octadecane

METHOD
(Prep)

FL-PRO

801.5 (modified extractive)
(35 10/3520)

TPH
C9-C18 Aliphatic Hydrocarbons
C 1 9-C36 Aliphatic Hydrocarbons
Cl 1-C22 Aromatic hydrocarbons

TPH
C6-C10 Hydrocarbons

C10-C23 Hydrocarbons
DRO

8015 (modified extractable)
(35 10/3520 )

SO 1.5 (modified extractible)
P 5 1 0 / 3 5 20)

8015 (modified extractable)
(35 10/3520)

801,5 (modified extractable')
( 3 5 1 0 / 3 5 2 0 1

8015 (modified extractable)
' [ 35 10/3520 )

DRO
3 0 1 5 (modified extractable)

(3510/3520)
FL-PRO

EPH
FL-PRO

EPH

REF

83
2

106
106
106
106
1 1 4
1 14
1 1 4

69/2
12/2

i:/2
1 2/2

2

2/12

69/12
2

83
106
83
106

ACCURACY1

(% Rec)
4 1 - 1 0 1

30-139

40-140
40- 140

40-140
40-140
70-130
70- 130
70- 130
4 0 - 1 4 0
10 - 1 14

30- 165

10- 1 .33

42-145

10 - 130

38- 156
38 - 1 56

3 8 - 1 5 6
40- 140
24-137
40- 140

PRECISION*
(% RPD)

<20

£40

<25
£25

£25
£25
£30
£30
£30

£40
£40

£40

£60

£46

MA

MA
NA

1

NA
NA
NA.
NA

MDL""(US/L)
100

100

22
9 .3
14
22

1900
3700
2300

75
75

5 10

36

88

NA
NA
NA
NA
NA
NA
NA

RI.A
(ug/L)

300

300

1 00
100
100
100

5000
.5000
5000
1 0 0
300

3000

300

300 -•

MA
NA 1
NA

NA
NA
MA.
NA
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOB. WATER AND OTHER LIQUIDS

PARAMETER METHOD
(Prep)

REF ACCURACY'
(% Rec)

PRECISION"
(%RPD)

MDL""
(ugA-)

RLA '
(ug/L)

ACETATES
n-Butyl acetate
Sec-Butyl acetate
Cd'losolve atcetate
Ethyl acetate (MS)
Isoamyl "acetate
Isobutyl acetate
Methyl acetate
Isopropyl acetate
Phenyi mercuric acetate
n-Propyl acetate (MS)
ALCOHOLS
Tert-Amyl alcohol
Isobutar.ol
n-Butanol
Se;-3u:anol

Tert-Butanol
Diacetone alcohol
Ethanol (MS)
Methanol (MS)
n-Propanol
Isopropinol (MS)
CEU.OSOLVES
Butyl cellosolve
Ethyl cellosolve (2-Ethoxyethanol)

8015 (DAI)

8015(DAI )

80 15 (DAI)
8015 (DAI)
801 .5 (DAI)
8 0 1 5 (DAI)
8 0 1 5 (DAI)
80 1.5 (DAI)

80 1.5 (DAI)

2
•j

2
')

')

")

"J

"'

-)

801 5 (DAI) 2

80 15 (DAI)
8 0 1 5 (DAI)
80 15 (DAI)
8 0 1 5 (DAI)
8 0 1 5 (DAI)
80 15 (DAI)
801 5 (DAI)
80 15 (DAI)
80 15 (DAI)
SOI 5 (DAI)

2
2
-1I.

2
2
"iL.
2
•-(

2

2

80 15 (DAI) 2
SO 15 (DAI) •1,L

5 0 - 1 5 0

50- 150
5 0 - 1 5 0
43- 160
50- 150
6 7 - 1 6 6
' 1 6 - 170
67- 166
3 0 - 1 3 0
2 4 - 1 5 3

4 9 - 1 8 1

5 0 - 1 5 0
50- 150
3 7 - 1 8 2

<50

<.50
<i.50
<50
<50
<,50
<;so
<50
<50
<50

<50
<50
<50
<50

6 7 - 1 8 3 < 50
50- 150
60- 129
6 1 - 1 2 8
50- 150
6 1 - 1 4 8

50-150
2 0 - 1 8 0

<:?0
<50
<50
<,50
< ;50

<:50
<;50

350
290
430

630
490

930
9 1 0
460

1 0000
460

...

530
7 1 0
700
390
430
630
340

300
680
5 1 0

390
ND

5000
5000
5000 ;

5000
5000 <
5000
5000
5000
20000 !
5000

1000 ,,
1000

. . .1000
1000
1000
5000
1000
1000
1000

1 :000

5000
20000
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER METHOD
(Prep)

REF ACCURACY*
(% Rec)

PRECISION*
(% RPD)

MDL*"
(ugflL)

RLA
(ug/L)

GLYCOLS
Diethylene glycol
Ethylem: glycol (MS)
Propylene glycol (MS)
Tetraethylene glycol
Triethylene glycol

801 .5 (DA])
• - 80; 5 (DAT)

8015 (DAI )
80 15 (DAI)
SO 1.5 (DA!)

2
•T

2

2
2

4 5 - 1 , 1 2

3 5 - 1 3 2
6 0 - 1 2 6
50 - 1 50
50- 1 , 50

£50

<50
£50
£50
<50

1200
890
600
1200
2200

5000
5000
5000
10000
5000

MICELLANEOUS SOLVENTS
Cyclohexanone
1,4-Dioxane
Mesityl oxide
2-Nitropropane
Tetrahydrofiinn (MS)

8015(DAI)
8 0 L 5 ( D A 1 )
80 15 (I) A .[)
8 0 1 5 ( D A I )
30 1 . 5 (DA1)

2
2
2
2
-J

50- 150
5 0 - 1 5 0

50 - 1 50
5 0 - 1 5 0

- - 67- 146

£50
£50
<50
£50

" £50

670
320
260
520
290 .

5000
5000
5000
5000
5000

DAI = Direct Aqueous Injection

TABLE 5.1 . LABORATORY AJNtALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS "

PARAMETER,

Aeel aldehyde (MS)
Methanol (MS)
Acrolein
Propionaldehyde
Acetone
Methyl ethyl ketone (MEK) (MS)
Methyl iso-butyl ketone (MIBK.)
Phenol

METHOD
(Prep)

8 0 1 5 (DAI*)(NCASI)
8015(DA1*)(NCAS1)
8015(DAI* ) (NCASI)
801 :5 (DAI*)(NCASI)
80 1 . 5 (DAI*}(NCASO
8015(DA1 * ) (NCASI )
8015 (DAI*)(NCASI)
8015 (DAI* )(NCASI)

REF

27108
271 08
2/108
2/108
2/108
2/108
2/108
2/ 108

ACCURACY*
(% Rec)
7 0 - 1 3 0
70-130
70- 130
70- 130
7 0 - 1 3 0
7 0 - 1 3 0
70- 130
70- 130

PRECISION*
(% RPD)

<;30
£30
s30
:S30
£30
<30——————————
£30
530

MDL**
(ug/L)

260
320
(50
1 1 1 )
190
120
1 60
400

RJ..A
<ug/L)

,500
500
500
500
500
500
500
,500

DA'1 = Direct Aqueous Injection,
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Benzene (MS)
Bromobenzene

.1
j B romochloromethane

Bromodichloromethane
Bromoform
Bromomethane
n-3ut)'[bs'nzc:it:

sec-Butylberizene
tert-Butvlberizer.e; . _ __
Carbon letrachloride
Chlorobenzene (MS)

Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
2-Chlcrotoluene
4-Chloroto;uene
Dibrorcochlorome thane
l,2-Dibromo-3-chloro propane (DBCP)
1,2-DibromoethaneCEDB)
Dibromomethane
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dich!orobenzene
Dichlorodifluoromethanc
1,1-Dichloroethane
1 ,2-Dich loroe thane
1 , 1-Dich loroe ihene (MS)
c i s- I ,2-Dich loroethene
trans- 1 ,2-Dichloroethene

METHOD
(Prep)

S02 1 ( 5 0 3 0 )
3021 (5030)
3 0 2 1 ( 5 0 3 0 )
3 0 2 1 ( 5 0 3 0 )
3 0 2 1 ( 5 0 3 0 )
3 0 2 1 1 5 0 3 0 )
3 0 2 1 ( 5 0 3 0
302U.503C)
S 0 2 K 5 0 3 C . )
8 0 2 1 ( 5 0 3 0 . 1
8 0 2 1 ( 5 0 3 0 )

KEF ACCURACY*
(% Rec)

2 4 8 - 1 5 2
2 " 46- 195
2 34 - 1 28
2
•)
•i

2
•/̂.
p

2

2
8 0 2 1 ( 5 0 3 0 ) 2

802: (5030)
8021 (5030)
802: (5030)
802 1 (5030 )
802 1 ( 5 0 3 0 )
802 1 (5030 )
802 1(50301
802 1 ( 5030 )
802 1 (5030 )
802 1 ( 5030 )
8 0 2 1 ( 5 0 3 0 )
8021(5030)
3021 (5030)
8 0 2 1 ( 5 0 3 0 )
8 0 2 1 ( 5 0 3 0 )
802 : ( 5030 )
5021 (5030}
8021 (50301

2

2
-!

'I

"1

"I
4.

2
2
2
2
2
2
2
2
2

2
2

2

6 8 - 1 3 6

7 4 - 1 3 3
3 8 - 1 ' - 9
50- 1 50
50 - 1 50
4 9 - 1 8 8
7 4 - 1 2 8
5 6 - 1 3 4
3 8 - 1 7 0
D- 130
4 8 - 1 3 1

PRECISION*
(% RPD)

<24

<56

<52
<54
<40
<28-
<25
<25

<48

<29
< ' ] • ;

< •; 2

<56

S3 8
2 1 - 1 3 6 < 56
50- : 50 <30
5 0 - 1 5 0 <30
5 2 - 1 3 4 < 3 1
24- 145
3 4 - 1 6 8
4 1 - 1 4 7
70- 130
3 5 - 1 3 7
70- 130
57- 12 .4
54- 129
5 1 - 1 3 1
37- 163
62 - 120
6 1 - 1 3 0

<56
<77
<59
< 1 9
< I7
<32
<50
<22
<32
<40
<24
<26

MDL"
(ug/L)

0 . 1 0
0,23
0 . 1 5

0.070
0 . 2 7

O .C90

RLA
(ug/L)

i l .O
5.0
1 .0
1 .0
5.0 {
1 .0 !

0 . 1 1 j 1 . 0
0.55
0. 1 3
0 . 1 8
0. 1 1
0.24
2.5

0.1 1
0 . 1 4
0 .35
0 . 1 7

0 . 1 0
1 .6

0 . 1 5
0 .32
0 . 2 1
0 . 1 9
0 . 1 6
0.23
0 . 1 3
0 . 1 2
0 . 1 3

0 . 1 0
0 . 1 2

1 .0

1 . 0
1 . 0
1 .0
1 . 0

10

1 . 0
1 . 0
5 .0
5 . 0
1 . 0
5.0
2.0
2.0
1 .0
1 .0
11 .0
1 .0
1 .0
1 . 0

1 . 0
1 . 0
1 . 0
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TABLE 5.1. LAJBORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

1 ,2-Dichloropropanc
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
cis- 1 ,3-DichIoropropene
trans- 1 ,3-Dichloropropene
Ethylbenzene
He UK h lorobu tad i ene
Isopropylbenzene
p-Isopropyltoluene
Methylene chloride (Dichlorotnethane)
Methyl (-butyl ether (1VITBE)

• Naphthalene
n-Propylbenzene
Styrene
1 , 1 , 1 ,2-Tetrachloroethane
1 , 1 ,2 ,2-Tetrachloroethane
Tetrachloroethene (Tetrachloroelhylene)
Toluene (MS)
1,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichl.oroetha.ne
Trichloroethene (Trichloroelhylene) (MS)
Trichlorofluoroinethane
1,2,3-TrichJoropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Chloride

METHOD
(Prep)

8021(5030)
3021 (5030)
8021(5030)
8021(3030)
8021 (5030)
8021 ( :5030)
8 0 2 1 ( 5 0 3 0 )
8021 (5030)
8021(5030)
802 1 (5030 )
802 1 (5030)
8021 (5030)
8 0 2 1 ( 5 0 3 0 )
8021 (5030)
8021(5030)
802 1 ( 5030 )
802 1 ( 5030 )
802 1 (5030 )
802 1 (5030 )
8021(5030)
8021(5030)
802! (5030)
8021 (5030)
8021 (5030)
802 1 (5030 )
8021(5030)
802 1 (5030 )
8 0 2 1 ( 5 0 3 0 )
3 0 2 1 ( 5 0 3 0 )

REF

2
2
2
2
2
2
2
2
7

2
2
£

'1

2
•)
•i

2
2
2
2
2
2
2
2
2
2
"1

"Ii.

't

ACCURACY*
(% Rec)

46-134
5 3 - 1 5 0
40-138
42-141
5 1 - 1 3 1
5 4 - 1 3 7
54- 125

52- 145
50-150
5 0 - 1 5 0
39- 164
40- 140
7 0 - 1 3 0
50- 150
70- 130
6 2 - 1 4 1
7 1 - 1 3 2
74- 127

62- 133
56-108
44-139
7 1 - 1 3 4
5 2 - 1 2 4
49- 138
49- 140

6 1 - 1 4 8
32 - 132
5 0 - 1 5 0
5 9 - 1 3 6

PRECISION*
(% RPD)

S30
<57
<39
<50
<34
< , 1S
<22
:£41

S27
<25
<23
< 50
<30
<25
<30
<41

<48
<30
S27
:£26
<53
£36
S20
S49
<37
<,4g
<44

<25
S47

MDL**
(ug/L)

0 . 1 4
0 . 16

0.39
0.10
0 .26
0 . 1 4
0 . 1 4
0.62
0 . 13
0 . 1 5
0 .30
0.59
0.68
0.3 1
0 . 1 7
0.46

0.070
0 . 1 2
0 . 1 3
0 .55
0..26
0 . 1 0

0.070
0 . 1 0
0 . 1 8
0.23
0 . 1 9
0 . 1 3
0 .22

RLA
(ug/L)

1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 . 0
1 .0
1 .0
1 .0
5 .0
10
1 .0
1 .0
1 .0
1 . 0
1 .0
1 .0
1 . 0
1 .0
1 .0
1 .0
1 . 0
1 .0
1 . 0
2.0
1 . 0
1 . 0
1 .0
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AMD
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER METHOD
(Prep)

o-Xylene
m&p-Xylene
Total Xylenes
Surrogate* -
2-Bromo-l-chloropropane
Surrogate "-
Fluorobenzene
Surrogate* -
l-Bromo-3-chloropropane
S'>j.rr:>gate-
Bromochloromethane
SujTOgate*-
a. a. a-Trifluoro toluene
Surrogate-
l ,- l-Dichloi-c 'b'L::a: i i :
S'Urrogate-
Bromochlorobenzene

so::: (5030)
8021 (5030)
8021 (5030)

8 0 2 1 ( 5 0 3 0 )

8 0 2 1 ( 5 0 3 0 )

802 1 ( 5 0 30)

8 0 2 1 ( 5 0 3 0 )

802! (5030)

8 0 2 1 ( 5 0 3 0 )

8 0 2 1 ( 5 0 3 0 )

REF

2
2
-)

2

',

"»

-j

-}

->

7

ACCURACY*
(% Rec)
5 4 - 1 . 2 8
5 4 - 1 2 5

54-125

7 0 - 1 3 0

7 0 - 1 3 0

' '0- 130

"0 - 130

- '0 - 130

7 0 - 1 3 0

70- 130

PRECISION'
<(% R?D)

<21
<30
<30

NA

NA

NA

NA

NA

NA

NA

MDL"
(»g/L)

0. 1 I

0.27
0.27

NA

MA

NA

NA

MA

NA

MA

RLA
(«g/t)

1 . 0

1 .0 -
2,0

NA

NA

NA

NA

NA

NA

NA (
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TABLE 5.1. LAJBORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

2-Chlorophenol (MS)
4-Chloro-3-methylphenol (MS)
2,4-Dichlorophenol
2,6-Dichlotophenol
2,4-Dimethylphenol
2,4-Diriitrophenol
2-Methyl-4,6-dinitrophenol
3- and 4-Melhylphenol (m & p cresol)
2-Methylpihen.ol (o-cresol)
Cresols (total)
2-Nitrophenol
4-Nitrophenol (MS)
Psntachlorophenol (MS)
Phenol (MS)
2,3 ,4,5 -Tetrac h 1 o rophenol
2,3,4,6-Tetrachlorophenol
Tetrachlorophenois (2 ,3 ,4 ,5 & 2, 3,4, 6)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
TrichlorophEnols (2,4,5 & 2,4,6)
Surrogate -
2,4,6-Thbromophenol

Surrogate -
2-FluorophenoI

METHOD
(Prep)

8041(3510/3520)
3041(3510/3520)
804 1 (351 0/3520) --
8041(3510/3520)
8041(3.510/3520)
8041(3510/3520)
8041 (3510/3520)
8041 (35 10/3520 )
8 0 4 1 ( 3 5 1 0 / 3 5 2 0 )
804 1 (35 10/35 .20 )
3 .04 1 (35 10/3520 )
8041 (3510/3520)
8041 (35 10/3520 )
804 1 ( 35 10/3520 )
804 1 (3 51 0/3 520)
8 0 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 4 1 ( 3 5 1 0 / 3 5 2 0 )
8041 (35 10/3520 )
8041 (35 10/3520)
8041 (35 10/3520)
804 1 ( 3 : 5 10/3520 )

804 1 (35 10/3520 )

REF

2
2
2
2
2
2
-IL

"I

f

'}

2
2
-»

2
2
2
2
-|i.

•\

2

2

2

ACCURACY'
(% Rec)

10- 164

1 ,0- 165
56-106
(58- 1 10
56- 1 1 1
. 28 - 1 19
28- 154
1 0 - 1 5 0
10- 150
NA

49- 1 1 1
1 0 - 1 7 1
1 0 - 2 1 6
10 - 147
50- 150
50- 150
50- 150
5 3 - 1 1 9
5 (5 - 1 14
5 3 - 1 1 9

14- 144

29- 12 1

PRECISION*
(% RPD)

:S2S
S3 3
<21
<23
£30
S3 6
S3 3
S50
s:50
NA
<;26

- S3 3
£28
£56
<;40
£40

S40

S40
£30

£40

NA

MA

MDL**
(ug/L)

1 .2
1 .2
1 .3
1 .4

1 .3
1 . 1
1 . 1
3 .3
1 .8
5 . 1
1 . 0
1-2
1 . 3
1 . 0
2.5
3 . 1
5 .6
4.4
1 . 9
6.3

NA

NA

RLA
(ug/L)

10
10
10
10
10
50
50
1 ,0
10
10
10

-50
50
10
20
20
20
10 -
10
10

NA

NA.
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TABLE 5 . 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Bis(2-ethylhexyl) phthalate (MS)
Butyl benzyl phthalate (MS)
Diethyl phthalate (MS)
Dimethyl phthalate (MS)
Di-n-butyl phthalate (MS)
Di-n-octyl phthalate (MS)
Surrogate -
2-Huorobiphenyl
Surrogate - 2,3A6-TetrachIoro-nvxyl:ne
(TCiVIX)
Surrogate - Decachlorobiphenyl (DCB)

METHOD
(Prep)

306 1(3:5 10/3520)
8 0 6 1 ( 3 5 1 0 / 3 5 2 0 )

8 0 6 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 6 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 6 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 6 ] ( 3 5 10/3520)

8 0 6 1 ( 3 5 1 0 / 3 5 2 0 ) - F I D

S061 (3510/3520)-EC

8 0 6 1 ( 3 5 10/3520 ) - EC

REF

2
2

2
2.
2

2

2

->

2

ACCURACY

(% Rec)

2S - 139
4 2 - 1 5 2
4 3 - 1 5 0
40- 148
4 1 - 1 5 4

2 9 - 1 3 6

25 - 109

30- 150

3 0 - 1 5 0

PRECISION
*t

(% RPD)

<82
£73
<47

. £63
<46
, £52

NA

NA

NA

MDL"
("S'L)

1 .2
1 .3
1 .8
1 .8
1 .8
2.7

NA

NA

NA

RLA
(ug/L)

10
10
" 10
10
10
10

NA

NA

NA.

TABLE S.I . LABORATORY ANALYTICAL IVLETHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

N-Nitrosodimethylamine
N-Nilrosodi-n-propylamine
1,3-Dinitrobenzene
N-Nitrosodiphenylamine
p-Dimethy laminoazobenzenc

METHOD
(Prep )

8070(3.5 10/3520)
8070(3510/3520)

8070(3520)
8070(3510/3:520)

8 0 7 0 ( 3 5 2 0 )
Sunogate -
Tripehnylphosphale 8070(35 1 0/3520)

REF

2
~>

"\

-\i.

2

2

ACCURACY*
(%Rec)

1 3 - 1 0 9
45- 145
6 7 - 1 1 5
10- 139
(59- 140

1 6 - 1 6 4

PRECISION*
(% RPD)

<38
<75

<30
<67
<4g

NA

MDL"*
(ug/L)

1 .7
1 . 8

0.96
2 . 1

0 .94

NA

RL.A
(ug/U

2.0
2.0

3.0
3.0
3 .0

MA
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TABLE 5 . 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Alachlor
Aldrin (MS)
Benfluralin
alpha BHC
beta BHC
delta BHC
gamma, BHC (Lir.dane) (MS)
Captafol
abba. Chlordane
gamma Chlordane
technical Chl.orcla.irn:
Chlorobenzilate ...
Chloroneb
Chloropropylate
Chlorothalonil
Daethal (I)CPA)
4,4'. .DDD
4,4'-DDE
4,4'-DDT (MS)
Dicofol (Kdthanc)
Dieldrin (MS)
Endosulfan I
Endosulfan 11
Endosulfan sulfate
En drin (MS)
Endrin aldehyde
Eridrin ketone
Etradiazole
Heptachlcr(MS)
Heplachlorepoxide

METHOD
(Prep)

808 1 ( 3 : 5 10/3 :520 )
8 0 8 1 ( 3 . 5 1 0 / 3 5 2 0 )

8031 (3520)
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
3 0 3 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
808 1 ( 35 10/3520 )
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
808 1 ( 35 10/3520 )
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
808 1 ( 35 10/3520 )
808 1 ( 35 10/3520 )
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 1 ( 3 5 1 0 / 3 : 5 2 0 )
8081(3510/3520)
8 0 8 1 ( 3 3 1 0 / 1 5 2 0 )

8081 (35 10/3520 )
8081 (35 10/3520)
13081(3510/3520)
8081 (35 10/3520 )
8081 (3510/3520)
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
8081(3510/3520)
808 1 ( 35 10/3 : 520 )
808 1(3:5 10/3 .520)
8 0 8 1 ( 3 . 5 1 0 / 3 5 2 0 )
8081 (3510/3520)

REF

2
2

2

2
-1

2
-j
•>
2
2
2
2
2
"1i.

2
2
2
2
2

2
2
2
2
2
2
2
2
y

;)

2

ACCURACY*
(% Rec)

6 2 - 1 2 8
3 8 - 1 2 9
40- 140
4 6 - 1 3 1 •
3 6 - 1 5 3
5 3 - 1 3 7
4 0 - 1 3 9
2 0 - 1 3 0
5 5 - 1 2 5
5 4 - 1 2 8
5 4 - 1 . 4 0
5 0 - 1 5 0
4 9 - 1 2 5
5 1 - 1 2 : 5
55 - 1 2 . 5
5 0 - 1 5 0
3 2 - 1 5 5
-13-145
50- 1 .47
5 5 - 1 1 5
34- 150
34- 16 1
40- 162
28- 1 .56
4 1 - 1 . 5 8
20-146
42- 122
(50- 125
3 7 - 1 4 8
4 3 - 1 4 1

PRECISION
(% RPD)

530
525

£40
<30

..S3 5
<4 [

£26
< 50
< 17
< 1 8
<30
<4()
<30
<30
£30
<25
<;39
< ; i8
£27
:S40

£42

S24
<22
£28
£25
£34
£25
£30
<26
£3 1

MDL"
(ug/L)

0 . 4 1

0.0099
0.0025
0.0079
0.007-1
0 . 0 1 2

0.0074
0 . 0 2 5

0 , 0 0 7 6
0.0074
0 .043
0.078
0.091
0. 1 7

0 . 0 5 0
0 . 0 1 4
0 ,0 I S
0 . 0 1 4
0 .0 1 ,7

0.0067
0 . 0 1 2

0.0094
0 . 0 1 8
0.020
0 . 0 1 4
0.021
0,020

0 , 0 0 1 8
0 ,0062
0,0069

RJL.A
(ug/i)

2.0 ;
0.050
0.020
0.050
0 . 0 5 0
0 , 0 5 0
0,050
0. 1 0

0.050
0.050
0 .50
0.50
0 .40
0.50
0.20

0.020
0 . 10
0. 10
0 . 1 0

0.050
0 . 1 0

0,050
0 . 10
0 . 10
0 . 1 0
0 . 10
0 . 1 0

0.020
0.050
0.050



STL-SL Laboratory Quality Manual
Section 5, Revision 0

Effective Date: 0 1 /3 1/00
Page 60 of 180

TABLE: s.i. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AMD
METHOD DETECTION LIMITS (MIDL) FOR 'WATER AND OTHER LIQUIDS

PARAMETER

Hexachlorobenzene
Isodnrt
Kepone
Methoxychlor
Mirex
PCNB
Pendimelhal in
Permethrin
Propach lor
Toxaphene
Tniluralin
PCS 10 16 (MS )
PCB 1 2 2 1
PCB 1 2 3 2
PCB 1242
PCB 1 2 4 3
PCB 125- 1
PCB 1260CMS)
PCB 1268
Surrogate - Dibutvlchlorendate (DBC)
Surroeaie • 2,4.5.6-Tetrach loro-m-xyIene i^TCMX)

METHOD
(Prep )

SOS 1 ( 35 10/3520)
5 0 3 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
808 1 ( 35 10/3520 )
8081 (35:0/3520)
8 0 3 1 ( 3 5 1 0 / 3 5 2 0 )
3 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 1 ( 3 5 1 0 / 3 5 2 0 )

3 0 8 1 ( 3 5 1 0 / 3 5 2 0 )
3 0 3 1 ( 3 5 1 0 / 3 5 2 0 )
3 0 3 1 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 2 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 2 ( 3 5 1 0 / 1 5 2 0 )
8 0 8 2 ( 3 5 1 0 / 3 5 2 0 )
8082(3510/3 .520)
8082 {35 10 ; '3520)
8 0 8 2 ( 3 5 1 0 / 3 5 2 0 )
8082 (35 10/3520
8082 (35 10/3520 )

8 0 8 1 / 8 0 8 2 ( 3 5 1 0 / 3 5 2 0 )
8 0 8 1 / 8 0 8 2 ( 35 10/3520 )

Surrogate- Decachlorobiphenyl (DCB) ! 8 0 8 1 / 3 0 8 2 ( 3 5 1 0 / 3 5 2 0 )

REF

2
•7
•)

2/26
')

2
2
2
•>

2
2
')

'1

-I

"1i..

~i

i.

I
I,

I
1
i.

ACCURACY
(% Rec)

2 5 - 1 1 2

5 . 5 - 1 1 0
1 0 - 1 5 0

6 0 - 1 . 5 5
5 2 - 1 1 2
60 - 12 . 5
5 0 - 1 4 6
5 0 - 1 3 0

5 1 - 1 2 . 5
1 2 - 1 30
54- 124
4 5 - 1 3 4

2 0 - 1 7 3
i 0-2 2 3
37- 160
5 0 - 1 1 3
5 0 - 1 2 2
4 1 - 1 4 4
4 0 - 1 4 0
3 0 - 1 5 0
3 0 - 1 5 0
3 0 - 1 5 0

PRECISION
(%, RJPD)

£33
<40

<50
<43
<37
<30
<25
<40

<30

<30
:£40

S3 4
< 1 1 0

<86

MDL**
(ug/L)

0 .0070

0 . 0 1 9
0 . 0 3 8
0 . 0 3 8
0.046
3 , 3 0 3 3
0 .002 1

0 . 1 2
0 .084

RLA
(UE/L)

0 .050
0 .050

' l . O
0 .50
0.50
0 . 6 0

0 .3 .50
1 . 0

0 . 5 0
1 .0 ! 5.0

0.0026
0 . 2 1
0 . .36

0 ,09 .5
-' <74 0.20

<30
<39
<34
<40
NA
MA
NA

0 . 1 3
0 .22
0. 1 1
0 . 1 1
NA
NA
NA

0..020
1 . 0
2.0 """
1.0 ;
1 .0
1 .0
1 .0
1 . 0
1 . 0
MA
NA
NA

MOTE: If only PCBs axe requested, P C 3 1 0 1 6 and PCB1260 are the matrix spiking compounds.
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TAJJLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

2,4'-Dichlorobiphenvl (8)
|2,2',5-Trichlorob!Phenyl(18)
2,4,4'-Trichlorobiphenyl (28)
2,2',3,5'-Tetrachlorobiph«iyl(44)
2,2',5,5 <-Tetrach]orobiphenyl(52)
2,3',4,4'-Telrachlorobiphenyl (66)
3,3',4,4'-Tetrachlorobiphenyl (77)
2,2',4,5,5'-Pentach lorobiphenyl (101)
2,3,3 > ,4 >4'-Pentach lorobiphenyl ( 105)
2,3',4,4',5-Pentachlorobiphenyl (1 1 8)
3,3 1 ,4,4',5-Penta ich lo i-ob ipht :ny l ( 126)
2,2' ,3,3' ,4,4'-Hexach lorob iphenyI ( 128)
2,2' ,3,4,4' ,5'-Hexach lorob ipheny l ( 138)
2,2',4,4',5,5'-Hexachlorobiphenyl(153)
2,3,3' ,4,4' ,5-Hexach lorob ipheny l ( 156)
2,3,3' ,4,4 >

(6-Hexach lorob ip l i eny l ( 158)
2,3 ' ,4,4', 5 ,5 ' -Hexachlorobiphenyl ( 1 67)
3,3',4,4',5,5'-HexachlorobiphenyI(169) •
2,2' ,3,3' ,4,4' ,5-Heptach lorob ipheny l ( 170)
2,2 " ,3 ,4,4 ',5.5 '-Heptachlorobiphenyl ( 1 80}
2 .2 ' ,3 , i ',5,5 ' ,6-Heptachlorobi pheny 1 ( 1 8 7 )
2,2 ' ,3 ,3 ',4,4' ,5 ,6-Octachlorobiphenyl ( 1 9:5)
2,2',3 >3',4 )4

1 ,5,5',6-Nonachlorobiphenyl(206)
Decachlorobiphenyl (209)
Surrogate -
2,4,5,6-Tetrachloro-m- xylene (TCMX)
Surrogate-
Octachloronaphthalene

METHOD
(Prep)

8082 (35 10/3520)
8082(3510/3520)
8032(3510/3520)
8082(35 10/3520)
8 0 8 2 ( 3 5 1 0 / 3 5 2 0 )
8082(3510/3520)
8082(3510/3520)
8082 (35 10/3520 )
8082(3310/3520)
8 0 8 2 ( 3 5 1 0 / 3 5 2 0 )
8 0 3 2 ( 3 5 1 0 / 3 5 2 0 )
3032(35 10/3 520)
8082(3510/3520)
8082(3510/3520)
8082 (35 10/3520 )
8082 (35 10/3520)
8082(3510/3520)
8082 (35 10/3520 )
3082 (35 10/3520 )
8082(3.51Ci/3520)
3082(3 .510/3520)
8 0 8 2 ( 3 5 1 0 / 3 5 2 0 )
3082(3510/3520)
8082(35 10/3520)

8082(35 1.0/3520)

8082(35 10/3520)

REF

2
L
2
2
2
;>
2
2
9

2
2
2.

ACCURACY"
(% R«c)
5 0 - 1 5 0
50- 1 : 50
50-1.50
5 0 - 1 5 0
5 0 - 1 5 0
50-150
50- 150
5 0 - 1 5 0
5 0 - 1 5 0
5 0 - 1 5 0
5 0 - 1 5 0
5 0 - 1 5 0

2 t 50 - 1 . 50
2
2
-)
J.

')

2
.1

7.
2
2
2
2

2

2

50-!. 50
.50 - 150
. 5 0 - 1 5 0
50-1 .50
50- 1 . 50
5 0 - 1 5 0
50-150
50-150
5 0 - 1 5 0
5 0 - 1 5 0
50- 150

3 0 - 1 5 0

25 - 150

PRECISION"
(% RPD)

<50
< ;50
<50
£50
<50
<50
<50

MDL*"(UB/L)
0.02T -
0.025
0.025 '
0.025
0.025
0.025
0.025

£ .50 !^ 0 .025
<;:50
<;.50
:£50
<50
<50
<50
<50
£50
<50
£50
<50
<50
S50
£50
£50
£50

NA

MA

0.025
0.02.5
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

- 0 .025
0.025
0.02,5
0.025
0.025
0.025

NA

NA

R1.A
("8/1-0

0 . 10
0 . 1 0
0.10 j
0 . 1 0
0 . 10
0.10
0 . 1 0
0 . 1 0
0 . 1 0
0 . 1 0
o. io !
0 . 1 0
0 . 1 0
0. 1 .0
0 . 10
0 . 1 0
0.10
0 . 10
o. io-
0. 10 1
0 . 10

• 0 . 10
0. 10
0 . 10

NA

NA
"These congeners are representative of the 209 individual PCBs that may be determined using Method 8082. The number in parenthesis after the
compound name is the PCB congener number. See the previous section for PCBs as Aroclors.

TABLE 5,1. LABORATORY ANALYTICAL, METHODS, QA OBJECtiVES AND j
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS |!

PARAMETER

2,4-Dinitrotoluene (MS)
2,6-Dinitrotoluene (MS)
Surrogate ••
2,4,5,6-Tetrachloro-m- xylene (TCMX)
Surrogate ••
Decachlorobiphenyl (DCB)

METHOD
(Prep)

8 0 9 1 ( 3 5 10/3520) (ECD)
809 1 ( 35 10/3 :520)(ECD)

8091 (35 10/3.520)(ECD)

809 l ( 35 10/3520 ) ( ECD )

REF

2

2

->

ACCURACY
(% Rec)

1 0 - 1 2 5
1 0 - 1 2 6

30- 1 . 50

2 • 3 0 - 1 . 5 0

PRECISION
(%, RPD)

£40

£40

NA

NA

Mill.,**
(ug/L)

0 . 1 2
0.077

NA

NA

R].,A
(uj/L)

0.30
0 .30

NA

NA
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AJND
METHOD DETECTION LIMITS (MDL) FOR WATER AJND OTHER LIQUIDS

PARAMETER

Anthracene'4
Acenaphthene (MS)
Acenaphthylene
Benzo(a)amhracene*l
Benzo(a)pyrene (MS)
Benzo(b)fluoranthene*2
Benzo(k)fluoranthene'2
Benzo(g,h,i)perylene
C;3rba;;oie
Chrysene* !
Dibenzo(a,h)anthracene*3
Fluoranthene
Fluorer.e (MS)
Indeno(l ,2,3-cd) pyrene*3
1-Methyl naphthalene-'
2-Methyl naphthalene
Naphthalene (MS)
Phenanthrene*4
Pyrene (MS)

Surrogate - 2-Fluorobiohenvl
Surrogate - o-Terphenyl

METHOD
(Prep)

8100(35 10/352 .0 )
8 1 0 0 ( 3 5 1 0 / 3 5 2 0 )

8 1 0 0 ( 3 5 1 0 0 / 3 5 2 0 )
8 1 0 0 ( 3 5 1 0 / 3 5 2 0 )
8 1 0 0 ( 3 5 1 0 / 3 5 2 0 )
8 1 0 0 ( 3 5 1 0 / 3 5 2 . 0 )
8 1 0 0 ( 3 5 1 0 / 3 5 2 0 )
8 1 0 0 ( 3 5 1 0 / 3 5 2 0 )
8 1 0 0 ( 3 5 : 0 / 3 5 2 0 )

3 1 0 0 ( 3 5 1 0 / 3 5 2 0 )
3100(35 :0/3520)

S 1 0 0 ( 3 5 1 0 / 3 5 2 0 )

8 1 0 0 ( 3 5 1 0 0 5 2 0 )
S i 00 (35 10/35 :0 )
8100(3510/3520)
S I 00 (35 10/35 :0 )
5 1 0 0 ( 3 5 1 0 / 3 5 2 0 )
8 1 0 0 ( 3 5 1 0 / 3 5 : 0 )
8100(3510/35:0)
8 1 0 0 ( 3 5 1 . 0 / 3 5 2 0 )
8 1 0 0 ( 3 5 1 . 0 / 3 5 2 0 )

REF

'»
-}

I
2
y

2
2

2

2

ACCURACY

(% Rec)

29 - 1 . 64

2 7 - 1 . 3 3
27- 130
3 5 - 1 4 2
3 0 - 1 3 6
3 2 - 1 4 1
3 2 - 1 4 1
2 7 - 1 4 3
1 6 - 1 4 0

2 35 -M2

2
") "

2
2

- 2.
3

2

2
2
L

2

33 - 1 54
3 7 - 1 4 5

3 0 - 1 4 0
33 - 1 . 54
10- 14 .5
1 4- 1 3 S

1 6 - 1 0 8
3 3 - 1 4 6
36- 146
1 0 - 1 3 0
3 8 - 1 5 6

PRECISION
(% RPD)

<2S
<25
<30
<38
<40
£5 1

<5 1

<6 1
<40
<38

£52

<25

<25

£52

£50

£50

£28

£28
<28
NA
NA

MDL**
(ugfL)

1 . 8
1 . 7

1 . 9
2.0
1 . 2
2 .8
2.8
1 .6
1 . 9
2.0

1 .7
1 .7

1 . 7

2 .9
1 .4

1 . 2
1 . 6
1 . 9
1 . 7

NA
NA

RLA
(ug/L)

10

1 0

1 0
10
10
10
10
10

10
1 0
1 0
1 0

10 ""'I
10
10
10
1C)
10

10

NA
NA

'"# = Where the number is the sams for any 2 compounds, these compounds cannot be routinely resolved chromatographically and are
therefore reported as a combined result.
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR 'WATER AND OTHER LIQUIDS

PARAMETER

Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)eiher
4-Bromophenyl phenyl ether
4-Chlorophenyl phenyl ether
Surrogate -
2,4,5,6-Tetrachloro-m-xyIene
(TCMX)
Surrogate -
Decachlorobiphenyl (DCB)

METHOD'
(Prep)

8 1 1 1 ( 3 5 1 0 0 5 2 0 )
8 1 1 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 1 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 1 1 ( 35 10/3520 )
8 1 1 1 (35 10/3520)
81 1 1 (35 10/3520)

8 1 1 1 ( 35 10/3520 )

REF

"\

2
1
I
2

2

2

ACCURACY"
(% Rec)

1 2 - 1 28
1 1 - 1 5 2
9- 165
D-189
D- 170

3 0 - 1 5 0

3 0 - 1 5 0

PRECISION"
(% RPD)

< ;50
SSO
550
<::50
<;50 '

NA

NA

MDL"
(ug/L)

1 . 0
1 .8
2.5
1 . 3
8 .8

NA

NA

RLA
<Ue/L)

5.0
20
10 ..
5 .0
40

NA

NA

TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
.METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

2-Chloronaphthalene
1,2-DicKlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
HexachLorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
1,2,4-Trichlorobenzene
Surrogate ••
2,4,5,6-Tetrachloro-m-xvlene
(TCMX)
Surrogate -
Decachlorobiphenyl (DCB)

METHOD
(Prep)

8 12 1 ( 35 10/3520 )
8 12 1 ( 35 10/3520 )
8 12 1 ( 35 10/3520 )
8 1 2 1 ( 3 5 1 0 / 3 5 2 0 )
8 12 1 ( 35 10/3520 )
3, 121 (3510/3520)
8121(3510/3:520')
81 .21 (3:510/3520)
8121 (3 .510/3520)
8 12 1 ( 35 10/3520 )

8 12 1 ( 35 10/3520 )

REF

2
2
2
2 ...
2
2
2
2
2

2

2

ACCURACY*
(% Rec)

9- 148

9- 160
D- 150
13 - 137
1 5 - 1 5 9
D- 1 39
D-ll l
8-139
5- 149

30 - 1 50

30- 150

PRECISION*
(% RPD)

S50
£50

< 50
<;so
<50

S50
S50
<50
£50

NA

NA

MDL""
(ug/L)

1 . 4

0.20
0.24
0 . 5 7

0.0032
0.0084
0.0030
0.0038
0.060

NA

NA

RLA
(ug/L)

10
10
10
10

0 . 1 0
0 . 1 0
0 . 1 0
0 . 10
1 .0

NA

NA
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TABLE 5. 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR. WATER AND OTHER LIQUIDS

PARAMETER

Accpfcate(l)
Methamidopinos(l)
Alachlor

Ametryn
Atrazine (MS)
Azinphos methyl
Benoxacor
Bolsiar (Sulprofos)
Butachlor
Carbophenothion
ChlorciirnefoiTrt (Galecron)
5 - C h 1 o ro a 1:1 i n o to 1 u e n e
Chlorpyrifos
Chlorpyrifos methyl
Coumaphos
Demeton-o
Denietori-s
Diaziriori (MS)
Dichlofenthion
Dichlorvos
Dimethoate
Dioxathion
Disulfoton
EPN
Ethion
Ethoprop
Finiphur
Fenamiphos
Fensdr~o!h!on

METHOD
(Prep)

165V

1657

8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 , 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 , 5 2 0 )
814 1 (3 5 10/3 ,520)
8 14 1 ( 35 10/3520 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )

8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )

8 : 4 1 ( 3 5 1 0 / 3 5 2 0 )
8141 (3510/3520)
8 14 1 (35 10/3520 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
S I 4 1 ( 3 5 ! 0/3520)
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 1
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8141 (3510/3520)
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
3 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
3 1 4 1 ( 3 , 5 1 0 / 3 , 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 : 5 10/3520 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 1
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )

REF

72
1']
2

2
2
">

ACCURACY"
(% Bee)

25-140
36- 106
4 6 - 1 3 9
60- 120
3 9 - 1 3 0
48 - 162

2 10- 1 ,50
2 36 - 1 14
->

2
2
L,

2
2
2

2
2
'•}

2
2
2
2
•>
'}

2
"iL

5 0 - 1 5 0
6 9 - 1 2 2
1 0 - 1 5 0
1 0 - 1 5 0
49- 109
53- 136
6 1 - 1 3 9
1 0 - 1 1 7

3 7 - 1 2 1

40 - 1 37

3 8- 1 , 1 8
1 1 - 1 5 8
14- 10 1
2 6 - 1 2 7
4 2 - 1 1 2
4 8 - 1 2 4
6 2 - 1 7 , 5
4 2 - 1 2 3

2 \ 1 3 - 1 2 3
2.
*

40- 1 60
3 1 - 1 6 3

PRECISION
(% RPD)

<50
<46
<30
<40

<30

<50
<50
<40

<40

<40

<50

<50

<40

<40
<40

<40

£40

<40

<40

<40

<40

<40

<66
<40
<JO
<40

<6C
<40
<40

MDL**
(u&'D

1 .2
0 . 1 .0
0 . 1 . 4
0 . 1 6
0 . 1 3

0.023
4.4

0.012
0 .35
0 .23
3 . 8
3 . 4

0 022
0 . 17
0,023
0.030
0 . 0 1 6
0 . 0 1 0
0 . 1 1

0 .047
0.088

1 .5
0.026
0 . 1 9
0 . 1 2

0 . 0 1 9
0.25
0 .59

0 , 0 3 5

m,A
(ug/L)

5.0

2.0
r.o
2.0
2 .0
1 . 0
10 i
1 .0
: .o
1 . 0
10
10
i.o "••
1 .0
1 .0
2 . 5
2 .5
1 . 0
1 .0
2 .0
2.0
1 0

2.0
1 .0

0.50 [
0 .50
2.0
2.0
5 . 0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Fenthion
Isofenphos
Malalhion
Merphos
Metolachlor
Metrabuzin
Mevinphos
Monocrotophos
Nalcd
Parathion, ethyl (MS)
Parathion, methyl (MS)
P ho rate
Prometon
Prometryn
Propazine
Ronnel (MS)
Simazine
Stiroplhos (Tetrachlorvitiphos)
Sulfotepp
Terbufos
Terbutylazine
Terbutryn
Thionazin (MS)
Tokuthion (Prothiofos)
Trichloronatc
Surrogate -
Triphenylphosphate

METHOD
(?rep)

8 14 1 ( 35 10/3520 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
81 41 (35 10/3520)
8 14 1 ( 35 10/ 1520 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8141 (3510/3520)
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 14 1 (3 .5 10/3520)
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8141 (3510/3520)
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8141 (3510/3520)
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8141 (3510/3520)
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8141 (3510/3520)
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )
8 1 4 1 ( 3 5 1 0 / 3 5 2 0 )

REF

2
2
2
2
2 .
2
->
•>

2
2

2
'>
•i
•>

2
2
2

2
2
2
2
2

2
2
•1

1

ACCURACY
<k

(% Rec)
4 1 - 1 1 5
40- 160
10- 140
3 2 - 1 3 8 '
5 3 - 1 3 3
5 0 - 1 5 0
24-166
4 3 - 1 2 6
1 0 - 1 1 9
28- 155
3 8 - 1 4 9
2 8 - 1 1 9
5 5 - 1 2 4
36- 155
5 1 - 1 2 7
3 0 - 1 3 0
39- 149
4 3 - 1 2 5
40- 157
40- 160
60-130
5 3 - 1 1 3
1 2 - 1 3 9
4 5 - 1 1 4
1 6 - 1 2 3

16- 164

PRECISION
it

(% RPD)

<;60
<;40
£40

<40

<40
<40
<;40
<50
<40
<34
<32
<40
<40
<40
:S30
S3 5
£50
<40
£40

£40

£40

:£40

<60
<40
£40

NA

MDL**
(ug/lL)

0 . 0 1 4
0.060
0.07 1
0.22
0 . 1 1
0 . 1 1

0.022
2.9

0.022
0.083
0..024
0.027
0 . 1 1
0.23
0.25

0 . 0 2 1
0 . 19

0 . 0 1 4

0 . 1 7
0 . 1 . 6
0.33

0.066
0.2 1
0 .22
0 . 1 2

NA

RLA
(ug/L)

1 . 0
0 .50
1 .0
1 .0
1 .0
1 . 0
2.0
10

5.0 i
1 .0

J).50
1 .0
2 .0
2,0
2 .0
1 .0
2.0
1 .0

0.50
1. 0
2.0
2.0
1 , 0
1 . 0
1 . 0

NA
(1) Determined by NPD
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TABLE 5. 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHJER LIQUIDS

PARAMETER

Beritazon
2,4-1) (MS)
2,4-1)3
2,4,5-T (MS)
2 ,4,5-TP(S i l v e x ) (MS)

, Dabpon
DicaiTib.3

Dichlorprop

Dinoseb
MCPA
MCPP
Pentach lorophenol
Picloram
Surrogate -
2 ,4-Dichlorophenylacetic acid
(DCAA)
Surrogate -
2,4-Di:h!orophenoxy butyric
acid (2,4-DB)

METHOD
(Prep)

8 1 5 1
8 1 5 1
8 1 5 1
8 1 5 1
8 1 5 1
8 1 5 1
8 1 5 ]
S I 5 1
8 1 5 1
S 1 5 1
S 15 1
5 1 5 1
3 1 5 1

8 1 5 1

8 1 5 1

RZF

2
2
2
2
2

2
2
2
;>

•>

;j

- :>
-j

-|

-i4.

ACCURACY*
(% Hec)

5 0 - 1 5 0
1 1 - 1 5 4

5 5 - 1 6 7
2 5 - 1 2 8
1 0 - 1 0 0
26-97

3 8 - 1 3 2
27-209
1 0 - 1 2 7
20- 150

1 0 - 1 6 4

. 1 1 - 1 1 0 .
1 0 - 1 5 0

2 7 - 1 3 3

55 - 167

PRECISION*
(% RPD)

£48
<78
£43

£48

£66

<68

£46

<95
< 1 1 5
<2S
<7«|

<34

<56

NA

NA

MDL**
(ug/1.)

0 .24

0 . 1 ( 5
0 . 1 5

0 . 0 8 7
0 .048
0.74

0.070
0.64
0.88
120
44

0.043

0.092

NA

NA

RI.A
(ug/L)

2.0
0 .50
0.5.0
0 .50
0 . 5 0
120
1 . 2
6.0
6.0

120

120
1 .0

0 . 5 0 • •

NA

NA
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TABLE 5.3 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND j
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Acetone

Acetcnitrile

Acrolein

Acrylonitrile

Benzene (MS)

Benzyl chloride

Bromobenzene

BromachloToni ethane

Bromodichloromediane

Brornoform

Brotnomethane

1,3-Butadiene
2-Butanone (MEK)

n-Butylbeniene

seo-Butylbenzene

tert-Butylbenzene

-- - METHOD
(Prep)

8260(5030)
8260(5030XIow level)

8260(5030)
8260(5030)(. low level)

8260(5030)
3260(5030) (low level)

8260(5030)
8260(5030) (low level)

8260(5030)
«260(S030)(low level)

8260(5030)
8260(5030)(low level)

8260(5030)
82j60(5030)(low level)

8260(5030)
8260(503Q)(low level)

8260(5030)
826Q(50iQ)(low level)

8260(5030)
B260(5030)( low level)

3260(5030)
8260(5030){ low level)

8260(5030)
8260(5030)

8260(5030}0ow level)
8260(5030)

8260(5030)(low level)
8260(5030)

8260(5030)(low level)
8260(5030)

8260(5030)(low level)

REF

2
2
2
2
2
-j

2
2
9
2
'•,

2
2
"1i..

2
2
2
2
2
2
->
2
2
2
2
2
2
•)
2
2
2

ACCURACY"
(%. Bee)
32 - 174
32-17. )
70- 130
7 0 - 1 3 0
54- 145
5 4 - 1 4 5
1 0 - 1 8 3
10- 183
62-135
6 2 - 1 3 5
7 0 - 1 3 0

PRECISION"
(% RPD)

£52
<;:H
<30
£30
S74
< ;-74
<4 1
si

5:37
S3 7
S30

70- 130 | :S30

62-124
62 - 124
4 5 - 1 3 1
4 5 - 1 3 1
6 5 - 1 2 5
6 . 5 - 1 2 5
5 2 - 1 . 4 8
52 - 148
40- 141
40- 14 1
70- 130
42-167
42-167
5 1 - 1 1 7
5 1 - 1 1 7
41- 1 .50
41 . . 1 50
42- 14 1
42-141

S3 5
S35
S3 3
<;33
£28
528
<3 1
<31
£33
£32

£30
£3 1
£3 1
£33
£33
£34
£34
£34
£34

MDL**
(ug/I.)

9 .9
12
75
14

43
9.2
9-. 7
5 .0

0.27
0 . 10
25
12

0.58
0. 1 1
0 .58
0.21
0 . 3 5
0 , 14
0 . 5 8
0.24
2.5

0.44
1 .0

1 1
5.5

0.67
0 . 1 4
0.63
0 . 1 1
0.84

0.070

RLA
(ug/L)

50
25

200
40
100
20
100
20
5.0 j
1 .0
100
50
5.0
1 .0
5 .0
1 .0
5.0
1 .0
5 .0
1 .0
10
1 .0
10
25 j
10
5.0
1 .0
5.0
1 .0
5.0 i
1 .0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER METHOD
(Prep)

Carbon disulfide , 8260(5030)
g2,eO(5030)(low level)

Carbon letrachloride

Chiorobenzene (MS)

2-Chloro- l,3-bu:adiene
(Chloroprene)
Chloroethane

2-ChloroethyI vinyl ether

Chloroform

•Chloromethane

3-Chloropropene (Allyl chloride)

2-Chloro;olue"e

4-Chlorotoluene

Cyclohexanone
Dibrornochloromethane

l ,2-Dibromo-3-chloropropane
(DBCP)
l,2-Dibromoc:hane

Dibrornornetriairie

8260(5030)
5260(5030)( low level)

8260(5030)
8260(5030)( ' .ow level)

8260(5030)
8260(5030)('.ow level)

8260(50:30)
S260(5030) ( l ow level)

8260(5030)
S260(5030)(low level)

8260 (5030 )
3260(5030) ( ] ow level)

8260(50 :50 )
3260(5030)( low level)

8260(5030)
3260(5030) ( l cw level)

8260(5030)
826C(5030)(low level)

8260(5030)
8260(503 0)(Iow level)
8260(503 0)(low level)

8260(5030)
8260(5030)( low level)

8260(5030}
8260(5030)(1ow level)

8260(5030)
8260(503 0)(low level)

3260(5030)
8260(5030)(low level)

REF

2
2

.... .....

2
2
2
2
2

ACCURACY*
(% Rec)
2 8 - 1 5 2
28-152

PRECISION*
(% RPD)

MDL"
(ug/L)

<23 1 1 .5
<23 1 0 .35

5 7 - 1 2 8 £38
5 7 - 1 2 8 <38
72-127 <22
72 - 127
70 - 1 30
70- 130
4 7 - 1 4 3
4 7 - 1 4 8
1 0 - 1 7 7
10 - 177
6 2 - 1 3 0
6 2 - 1 3 0
3 4 - 1 4 5
34-L45
7 0 - 1 3 0
70 - 1 30
47-142
4 7 - 1 4 2

2 | 49 - 140
2
••),L

2
2
2
2
2
•i
2

*'?2
<30
<30
<34
£34
< : :42
< ;42
<20
<20
<44

<44
£30
<30

... ° '42

O . C 9 0
0.63

O . C 9 0
0 . 3 9
0 . 17
1 . 6

0 .22
1 1

0 .97
0.90
0 . 1 4
2 . 1

0.30
1 . 1

0 . 1 2
<39 0 .65
<39
<25

49- 140 <25

0 . 1 1
0 .52
0 . 1 4

70- 130 <30 | 59
6 3 - 1 2 6 j <3 1 0 . 5 1
6 8 - 1 2 6
7 0 - 1 3 0
70- 130
4 5 - 1 3 7
4 5 - 1 3 7
6 2 - 1 3 0

:S31
<30
<30
<40
<40
<40

2 ; 62- 130 | <40

0 . 1 7
0.74
0.38
0 .50
0 . 1 3
0 . 4 1

0 .070

RLA
(UB/U

5 .0
1 . 0
5.0
1 .0
5.0
1 .0
5 .0

' 1 . 0
10
1 .0
50
10

5 .0
1 .0
10
1 .0
5.0
1 . 0

...:.....£:;! __ 1
1 .0
5.0
1 . 0

500
5 . 0
1 . 0
5 .0
1 .0
5.0
1 , 0
5 . 0
1 , 0
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TABLE 5.1 . LABORATORY ANALYTICAl, METHODS, QA OBJECTIVES AJN'D
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobetuene

trans-l,4-Dichloro-2-butene

Dichlorodifluoromethane

1,1-Dichloroethane

1 ,2-Dichloroi: thane

Dichloroethenes (Total)
(sum of us- and trans- iiomers)
cis-l,2-DiehIoroethene

trans- 1 ,2-Dichloroethene

1,1-Dichloroethene

1,2-Dichloropropane

1,3-Dichloropropaae

2,2-Dichloropropane

1,1-Dichloropropene

METHOD
(Prep)

8260(5030)
S260(5030)( low level)

8260(3030}
8260(5030)( low level)

8260(5030)
8260(5030)(low level)

8240(5030)/8260(5030)
82SO(S030)(low level)

8260(5030)
8260(5030)(low level)

82(50(5030)
8260(5030)(low level)

3260(5030)
.8260(5030)( low level)

8260(5030)
8260(5030)(lowlevt!)

8240(5030)/8260
8240(5030y8260(5030Xlow level)

8260
8260(503 0)(low level)

8260(3030)
8260(5030)( low level)

8260(5030)
8260(3030)(low level)

8260(5030)
8260(S030)(low level)

8260(5030)
8260(5030)(low level)

82(50(5030)
32:60(503 0)i;iow level)

REF

2
2
2
2
2
2
2
2
2
2
2
.-I
t.

1
y
2
2
2
2
^
2
2
2
2
2
2
2
2
2
2
2

ACCURACY*
(% Rec)
57- 129
5 7 - 1 2 9
52- 140
5 2 - 1 4 0 - - •
. 5 1 - 1 38
5 1 - 1 3 8
7 0 - 1 3 0
7 0 - 1 3 0
3 0 - 1 2 6
30- 1 . 26
5 1 - 1 4 0
5 1 - 140
6 5 - 1 3 1
6 : 5 - 1 3 1
43- 136
43- 13 (5
50- 128
50-128
4 3 - 1 3 6 - '
43- 13 6
46-147
46- 147
67- 1 23
(57- 128
49- 139
49- 139
46- 1 19
46- 1 19
54- 1 14
54- 1 14

PRECISION*
(% RPD)

S39
<39
<;29
<29
S3 1

. <31
<30
<;30
£34
S34
£47
:£47
:£23
<23
:;:;::
<22
S28
£25
S22
S22
S30
£30
S24
£24
<;40
<;40
£21
£21
0-37
0-37

MDL"*
(ug/L)

0.44
0.080
0.64
0. 1 1
0.52
0. 14
2.5
1 .2
1 ,2

0 .20
0.52
0 .38
0 .57
0..46
0.44
0. 1 9
0.65
0.51
0.44
0 . 19
0.45
0. ' ;9

0.52
0.090
0 .39
0 . 14
1 . 1

0.40
0 .3 1
0.12

R1.A
(US/I.) |

5.0
1 . .0
5 .0
1 .0
5.0
1 .0
10
2.0
10
1 . 0
5.0
1 .0
5.0
1 .0
W)
1 .0
5.0
1 .0
5.0
1 . 0
5.0
1 .0
5.0
1 .0
5 . 0
1 .0
5.0
1 .0
5.0
1 .0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

c:s- l ,3-Dichloropropene

trans- 1 ,3 -Dichloropropene

Diethyl ether

Ethanol

METHOD
(Prep)

8260(5030)
8260(5030)(low level)

8260(5030)
3260(5030)(lo* level)

8260(5030)
8260(5030)(low level)
3260(5030) { l ow level)

Ethyl acetate ' 8260(5030)
Elhylbenzene

E:thyl r:.e'hiicr/];ite

3260(5030)
8260(5030) ( : . c iw level)

3260(5030)
3260(5030)(k iw level)

Elhylene oxide . 8240(5030)/82dO(5030) ( l o w level)
H. e1 x a c h 1 o ro b u, ':a d i e n e

Hexane
2-Hexanone

lodorr.ethane

Iscbutyl alcohol

Isopropylbenzene

:!' p-[sopropyltoluene

]VleLri3.crylonitnle

Me-.hy!eae chloride
(Dichlcrarr.ethir.e)
Methyimechacryiate

4-Methyl-2-?en:anor .e (MIBK)

3260(5030)
3260 (5030 ) < : o w :evel)

3260(5030)
3260(5030)

8250(5030)('.ow level)

KEF

2
-1t..

2
1.
"1

-|i.

-|i.

2
-)

-)

-)

~)

ACCURACY*
(% Rec)
66- 125
66-125
49- 136 |
49-136
7 0 - 1 3 0
70-130
7 0 - 1 3 0
70-130
74- 122
74- 122
70- 130
70- 130

I \ 7 0 - 1 3 0
2 55- 127
2 | 55-1 :27
->

t

"t

8260(5030 ) 2
3260{5030)(lovu' level)

8260(5030)
326C(5030) ( l ow level)

8260(5030)
8260(5030)( low level)

82(50(5030)
3260(5030) ( l ow level)

8260(5030)
3 :260(5030) ( l ow level)

8260(5030)
S260(5030) ( l ow level)

8240(5030)
824Q( 503 0)(low level)

3260(5030)

-|

2
2
2
"1*.

2
-I

2
•"I
.4,

2_
2
2
2
2

3260(5030) { l ow level) j 2

70-130
4 8 - 1 . 5 5
48-15:5
70 - 1 30
70-130
7 0 - 1 3 0
7 0 - 1 3 0
4 5 - 1 3 6
45- 136
52-132
52- 132
70-130
7 0 - 1 3 0
47-140
4 7 - 1 4 0
70-130
70- 1 30

| 50- 150
j 5 0 - 1 5 0

PRECISION*
(% RJPD)

£21
<2 1
<24
<24
<3C
<30
<3C
<30
< I 8
< 1 8
<30
<30
<3C
<29

- <29
<30
<36
<36
<30
<30
<30
<:30
<36
S3 6
£34
£34
£30
£30
£50
£50
<30
£30
£42
£42

MDL**
(ug/L)

0.47
0. 17
0 .33
0.49
2.5

0.50
250
2.5

0 ,33
0 . 1 1
0 . 5 3
0.42

RLA
(ug/L)

5 .0
1 .0
5 .0
1 .0
10

2.0
1000
10
5 .0
1 .0
5 . 0
1 .0

99 120
2 .3

0 . 1 4
1 .2
4.4
1 .5

0 .57
0 ^ 7
3 1
1 1

0.95
0 . 1 0
0.69
0 . 1 3
8.4
8 . 1

0.31
0 . 2 5
0..66
0 . 5 , 5
8 . 6

0 .59

5.0
1 .0
5.0
25
10
5.0
1 . 0

200
40
5.0
1 .0
5.0
1 .0
100
20
5.0
5 .0
5.0
1 . 0
2.5
1 0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Methyl t-butyl ether (MTBE)

Naphthalene

n-Octane
Pentachloroethane

Propionitrile (ethylcyanide)

n-Propylbenzene

Styrene

1 , 1 . 1 ,2-Tetrach loroethane

1 , 1 ,2,2-Telrachloroethane

Tettachloroethene

Toluene (MS)

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1,1-TrichIoroethane

1,1,2-TrichIoroe thane

Trichloroelhene(MS)

""" METHOD
(Prep)

8260(5030)
8260(3030)(low level)

8260(5030)
8260(5030)(low level)

82(50
8260(5030)

8260(5030)(low level)
8260(5030)

8260(5030)(bw level)
8260(5030)

8260(5030)( low level)
8260(5030)

8260(5030)(low level)
3260(5030)- .

8260(5030)(low level)
8260(5030)

8260(5030)(Iow level)
8260(5030) - -

8260(5030)( low level)
8260(5030)

8260(5030)( low level)
8260(5030)

8260(5030)(low level)
8260(5030)

8260(5030)(low level)
8260(5030)

8260(.5030){1ow level)
8260(5030)

826Q{503C)) ( low level)
8260(5030)

8260(5030) ( l ow level)

REF

2
2
2
2
2
2
2
2
2
2
"1{.,

2
2
'}
->
2
2
2
•>
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY*
(% Rtc)
56- 12 .4
5 6 - 1 2 4
4 0 - 1 3 9
40-139
70- 130
70- 130
70- 130
70- 1 30
7 0 - 1 3 0
5 6 - 1 2 2
5 6 - 1 : 2 2
66- 130
66 - 1 30
5 9 - 1 3 7
5 9 - 1 3 7

PRECISION"
(% RPD)

£38
S3 8
£50
£50
£30
S30
<30
£30
£30
<34
S3 4
<;28
<28
<20
£20

6 7 - 1 3 3 £22
6 7 - 1 3 3
60- 148
60- 148
6 8 - 1 3 1
6 8 - 1 3 1
30- 140
30-140
40-147
40-147
69-120
69- 120
6 3 - 1 3 3
6 3 - 1 3 3
5 6 - 1 4 3
5 6 - 1 4 3

<22
£24
£24
£33
£33
£65
£65
£57
557
£27
£27
£2 1
£2 1
£3.5
£.35

MDL""
WD

1 . 5
O .S5
2 .3

0.21
1 .2
1 1

4.2
7.2
13

0.59
0 . 1 9
0 .9S
0 . 1 6
0 .63
0. 1 1
0 .75
0 . 1 3
1 . 6

0.3 8
0 .5 1
0 .28
0.77
0 . 1 7
0 . 5 8
0 . 16
0.46
0 . 1 4
0.47
0 . 15
0.28
0 . 1 7

RLA
(ug/L)

10
10
5 .0
1 .0
5.0
25
5:0

100
20
5.0
1 .0
5.0
1 .0
5 . 0
1 . 0
5 .0
1 . 0
5 . 0
1 .0
5 .0
1 .0
5.0
1 .0
5.0
1 .0
5 .0
1 .0
5.0
1 . 0
5 .0
1 . 0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Tri ch 1 oro fluorome lhane

1 ,2. 1 .3-Tnc:htoroprop'; inf:

l , l ,2-Tr i c h l o ro- ! ,2 ,2-
Trifluoroeihane
1 ,2,4-Trimethylbenzene

1 ,3 , 5 -Trimethylbenzene

Vinyl acetate

Vinyl chloride

Xylenes (total)

o-Xylene

nr-t-p-Xylene

Toluene -d8
J (Surrogate)

p-Bromofluorobenzene
[Surrogate)
Dibrornofluorornethane
(Surrogate)
1 ,2 -D i chlo roethttne-cl4
(Surrogate)
l ,2-Dich lorobenz:en: :-d4
[Surrogate)

METHOD
(Prep)

8260(5030)
8260;5030) ( ! ow level)

82(50(5030)
3260(5030)( !ow l eve l )

8260(5030)
8260(S030)( l ow level)

8260(5030)
S260(5030) ( l ow level)

8260(5030)
S260(5030) ( l ow level)

3260(5030)
S260(5030) ( l ow level)

8260(5030)
8260(5030)( low level)

8260(5030)
8260(5330) (low level)

8260(5030)
8260(5030)(kw level)

8260(5030)
8260(5030) ( l o w level)

3260(5030)
S260(50301( low level)

8260(5030)
8260£5()30)( lcw level)

8260(5030}
8260(50301 ( 10 * level)

3240(5030)
8240(5030)(low level)

8260(5030}

REF

2
"1t.

I.

-\t.

"1

•>

2
2
2
2
2
">

2

ACCURACY*
(% Rtc)
5 3 - 1 3 6
5 3 - 1 3 6
6 7 - 1 2 2
6 7 - 1 2 2
7 0 - 1 3 ( 3
70 - 1 30
6 1 - 1 3 3
6 1 - 1 3 3
4 7 - 1 3 8
4 7 - 1 3 8
10 - 166
10 - 166
4 3 - 1 4 2

2 j 43 . 142
;>
->
;>
2

7 3 - 1 3 5
7 3 - 1 3 5
72- 129
72- 129

2 7 3 - 1 3 5
2 7 3 - 1 3 5
2 77- 122 .
;>
•>
-j
2
^
2
y
->

8260f5030 ) ( l o w level) 2

77- 122
74- 126
74- 12 .6
70- 130
7 0 - 1 3 0
7 0 - 1 3 0
70-130
7 0 - 1 3 0
7 0 - 1 3 0

PRECISION*
(% RPD)

<2 1
<2 1
<26
<26
S30
<30
520
<20
<48
<48
<22
<22
<2 1
<2 1
<26
<26
<26
<26
<26
<26
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

MDL,'*
(ug/L)

0 . 9 8
0,49
1 . 3

0.49
0,2,6
0 ,57
0,86

0 .090
1 . 1

0 1 5
1 . 5

0 , 1 5
0 ,50
0 .28
1 . 9

0 . 3 1
0.78
0 . 1 2
1 . 9

0 .3 1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

RLA
(»6/L)

5 .0
1 .0
5.0
1.0 .
5 .0
1 . .0
5 .0
1 . 0
5.0
1 . 0
1 0

2 .0
1 0

2.0
1 0

2.0
5.0
1 .0
5 .0
1 .0
NA
MA
NA
NA
NA
NA
NA
NA
NA
NA
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TAJJLE S.I. LABORATORY ANALYTICAL METHODS, QA OBJIECTIVES AND
METHOD DETECTION LIMITS ( V1DL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Acenaphthene (MS)

Acenaphthylene

Acetophenone
2-Acetylaminofluorene
Aldrin
4-Aininobip'hcnyl
Aniline
Anthracene

Aramite
Bcnzidine
Benzoic acid
Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo{k)fluoranthene

p-Benzoquinone
Benzo(g,h,i)perylene

Benzo(a)pyrene

Benzyl alcohol
Benzyl chloride

METHOD
(Prep)

8270(35 10/3520)
8270(35 10/3520)- low level

8270(35 10/3520)
8270(35 10/3520)-!ow level

8270(35 10/3520)
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8270(35 10/3520)
8270(35 10/3520)
8270(35 10/3520)
8270(35 10/3520)

8270(3510/3520)- l ow level
8270(35 10/3520 )
8270(35 10/3520 )
8270 (35 10/3520 )
8270(35 10/3520)

8270(35 10/3 520)- low level
SIM

8270(3 5 10/3520)
8270(3510/3520) - l ow level

SIM
8270(3510/3520)

8270(3510/3520)- l ow level
SIM

3270 (35 10/3520 )
8270(35 10/3520)

8270(35 10/3520)-low level
8270(3510/3520- 1

8270(35100520)-]ow level
SIM

8270 (35 10/3520 )
8270 (35 10/3520 )

REF

'•)

2
2
2
2

2
2
-)

•)

2
2
2
2
2
2
2

73
2
2

73
*i

"1t.

73
•Ii.
"ii.
-if.
"i

2
73
-i
"i

ACCURACY*
(% Rec)

3 6 - 1 2 1
3 6 - 1 2 1
4 1 - : 2 1
4 1 - 1 2 1
1 0 - 1 5 0
2 5 - 1 5 0
6 2 - 1 1 9
1 0 - 1 5 0
1 0 - 1 8 0
' 1 5 - 1 26
4 5 - 1 2 6
4 0 - 1 5 0

PRECISION*
(% RPD)

<35
< ;35
<28
<28
<50
<50
£21

<50
<32
<2 i
<21

<50
1 0 - 1 3 3 < 1 2 I
1 0 - 1 5 0
3 3 - 1 3 6
3 3 - 1 3 6
64- 100
3 3 - 1 3 2
3 3 - 1 3 2
60 - 103
3 3 - 1 5 0
3 3 - 1 5 0
6 3 - 1 0 1
40- 140

28- 146
28 - 146
45- 120
4 5 - 1 2 0
43- 100
1 3 - 1 3 4
10 - ; . s o

<66
<34
.£34
<25
S3 2
<32
£25
£34
£34
£25
£40

£39
£39
<24
£24
£25
£32

<50

MDL**
("i/I-'l

0.25
0.088
0.33

0.074
0.52
Q. . .50
0.34
4.8

4.2

0.33
0.076
1 . 1
5 .6
9.9

0.30
" ' 0.060

0.042:
0.28

0 .057
0 . 0 3 6
0.72

0.057
0 .038

. 3 . 7
0 .68

0 .056
0,41

0 .057
0 . 0 3 6
0 .49
2 . 5

RI,A
(ug/L)

10
0.20

10
0.20
10
10
10
1 0
20
1 ,0

0.20
10
80
50
10

0.20
0 . 1 0

10
0.20
0 . 10

10
0.20
0 . 1 0

10
1 0

0 .20
10

0.20
0 . 1 0

10
1 0
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TABLE 5 . 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC
El i p h <m y I ( D i pi h e n y 1 )
3is(2-chloroe:!:hoxy) methane
Bis(2-chloroethyl) ether
Bis(2-'ch: loroisop:ropyl) ether (2 ,2-
Oxvbisf 1 -chloropro-'aneli
Bis(2-ethylhexyl)phthalate
4-Bromopheny! phenyl ether
Butyl benzyl phthalate
Carbazoie
4-Chloroanil ine
4-Chloro-3-methyl-prienol (p-Chloro-
m-cresol)(MS)
1-ChloronaphthaJiene
2-Chloronaphlhalene
2-Chlorophenol (MS)
4 •• Ch 1 o r o p h e ri y I p h err, y I e th e r
Chrysene

1 ,8-Cineo l e
p-Cymene
o-Cresol (2-Methy l phenol)
m- Cresol (3 -Methyl phenol)
p-Cresol (4- Methyl phenol)
m- and p-Cresols(3 ar.d 4-Methy i
phenol)

METHOD
(Prep)

8270 (35 10/3520 )
8270 (35 10/3520 )
8270(3 .5 10/ 1520)
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
3 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
3 2 7 0 ( 3 5 1 0 / 3 5 2 0 )

8270(3510/3520)
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
3 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )

REF

j

2
*|

2

?
•i

2
")

2
2

1

2
-i
'\

3 2 7 0 ( 3 5 1 0 / 3 5 2 0 ) 2
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
3 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8270 (35 10/3520 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )

8 2 7 0 ( 3 5 I0/3520) - l ow level

SIM
8270(3510/3520)
8270 (35 10/3520 )
8270 (35 10/3520 )
8270 (35 10/3520 )
8 2 7 0 ( 3 : 5 1 0 / 3 5 2 0 )
8270 (35 10/3520 )

-i
2
2
•?

:'.

73
.i.,

2
2
2
2
2

ACCURACY*
{% Rec)

4 4 - 1 3 1
29 - 127
1 0 - 1 6 1
4 3 - 1 2 0
5 0 - 1 3 0
4 7 - 1 1 0
3 4 - 1 1 4
1 5 - 1 4 4

34- 160
3 6 - 1 2 4
3 3 - 1 4 1
4 8 - 1 2 7
1 0 - 1 3 0
34- 126

4 5 - 1 0 7
4 5 - 1 0 7
3 8- 11. 5
22- 140
4 4 - 1 2 5
4 4 - 1 2 8

7 2 - 1 0 9
5 0 - 1 0 1
5 2 - 1 1 0
3 1 - : ! 9
2 4 - 1 3 6
2 4 - 1 3 6
2 4 - 1 3 6

PRECISION*
(% RPD)

< 30

< ;33
<44

<27
<25
<20

<58
<23

<26

MDL**
(U&/-L)

0 . 3 7

0 .80
1 .7

0.30
2 .2

0.26
0 .44
0 . 2 3

0..4S
<26 i 0 . 3 5
<41
<23
< 57
<3 1

<"t'!

£22
< ! 4

<26
<31
<3 l
<25
<25
<2.5
< 33

- <27
<27
,<•• ~> 1-;i. i

[ ! > • !
0 . 54
0.98
0 .33

2 .5
0 .39
0 .24

RLA
(«6/L)

10
10
10
10
10
10
10
:o
10
1 0
10
10
2.0
10

10
1 0
10

0 .66 10
0.44

0,069
0.044

0 . 8 0
1 . 6

0.29
0 .7 1 .
0 . 7 :
0 . 7 1

i ________

1 .0
0 .20
0 . 1 0
10
10
10
10
10
1 0
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR. WATER AND OTHER LIQUIDS

PARAMETER

4,4'-DDD
4,4'-DDE
4,4'-DDT
Diallate
Dibenz(a,h)anthracene

Dibenzofijran
Dibenro(a,e)pyrene
Di-n-buty! phthalate
1.2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dichlorobenzene(MS)
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenoli
Dieldrin
Di(2-ethylhexyl)adipate
Diethyl phthalate

Dimethoaie
p-(Dimethylamino)azobenzene
7,12-DimethyIbenz(a)anthracen'e
3 ,3'- D i methylbenzidine
a,a-Dimethylphenethylaminc

2,4-Dimethylphenol
Dimethylphthalate
m-Dinitrobenzene
p-Dinitrobenzene
4, 6-Dinitro-2-methy [phenol

METHOD
(Prep)

8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
3270(35 10/3520)

. - 8270(3510/3520)
8270(3310/3520)
8270 (35 10/3520 )

8270(35 1 0/3520)- low level
SIM

8270 (3 . 5 10/3520 )
8270(35 10/3520)
8270 (35 10/3520 )
3270(3510/3520)
8270(35 10/3 520)
8270(35 10/3520)
8270(33 10/3520 )
8270(3510/3520)

" ' 8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8270(35 10/35 :20)

4270(3520)
8270(35 10/3520)
8270(35 10/3520 )
8270(35 10/3520)
8270(35 10/3520)
8270(3510/3520)
8270(35 10/3520)
8270(35 10/3520)
8270(351 .0/3520)
8270(3510/3520)
8 :270(35 10/3520)
8270 (35 10/3520 )

REF

2
i.
-i
->

2
2

73
2
2
i

*'

2
2
• j

2
;>

2
2
2
2
2
2
2
2
2
2
2
2
i.

ACCURACY"
(% R«c)

1 6 - 1 2 4
3 0 - 1 2 5
2 2 - 1 1 9
1 0 - 1 5 0
3 3 - 1 4 3
3 3 - 1 4 3
47- 1 17

5 0 - 1 1 9
2 9 - 1 7 7
' 1 3 - 1 4 5
34 - 1 30
2 8 - 1 3 0
2 7 - 1 3 0
1 0 - 1 4 4

2 5 - 1 . 3 4
10- 1 .50
29- 133
3 5 - 1 3 0
4 6 - 1 3 4
1 0 - 1 5 0
1 0 - 1 5 0
1 0 - 1 5 0
10-200
10-200
2 8 - 1 3 0
22- 14 1
1 0 - 1 5 0

44- 12 .5
1 0 - 1 7 3

PRECISION*
(% RPD)

i,<50
<35
<26
<50
S3 5
<35
<25
520
<60
<29
<;30

_ < ;26
<3 1
<72
<30
<5()" '
£20
<50
<49
<50
£50
S50

5100
£50
£43
£3 1
£50
£58
£33

MDL**
(ug/L)

0 .35
0.30
0.40
1 . 2

0 .80
0 .0 :54
0.042
0 .29
2 .5

0.26
0 .3 1
0.32
0.29
4.4

0.66
1 . 0

0.4 1
0 ,36
0 .47
2 .5
1 . 3
2.7
1 3

9 .7
0.39
0.39
0 .9 1
8 .0
5 .0

RLA
(ug/L)

1 0

10
10
10
10

0.20
0.10 i

10
1 0
10
10
10
10
20
10
10
10
10
10
10
10
1 0
20

2000
10
10
10
50
50
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TABLE 5. 1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER'

2,4-Dtnitrophenol
2,4-Dinitrotohrene(MS)
2,6-Dini lrotoluene
Dirioseb (2-sec-Butyl-4,6-
dinitrophenol)
Di-n-octyl. phihalate
Diphenylamine
1,4-Dioxane
' . ,2-Diphenyl hydrazine
Disulfoion
Endosulfan I
Endosulfkn II
Endosulfin suJfale
Endrin
]:;n clrin aldehyde
Endrin kctone
Ethyl carbarnate:

Ethyl melhanesulfonate
Ethyl parathion
F^raphuir

Fluoranthene

Fluorene

Heptachlor
Heptachlor epoxide
Hexachlorobenzens
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroelhane

METHOD
(Prep)

8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8270 (35 10/3520 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8270 (35 1 . 0/3520 )

8270(35 10/3520)
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8270 (35 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )

8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )

8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 : 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
5270 (35 10/3520 )
3 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
5 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
5 2 7 0 ( 3 5 1 0 / 3 5 2 0 )

5270 (35 10/3520 )
8270 (35 !0/3520 ) - l o w level

8270 (35 10/3520 )
S270 (35 10/3520 ) - l o w level

8270 (35 10/3520 )
8270 (35 10/3520 )
8270 (35 10/3520 )
8270 (35 10/3520 )
8270 (35 10/3520 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )

REF

2
2
2
;>

I
7-
2

2

2
")

.c

2

2
"I

2
-|

2
9

?

2
-j
?
•>
•)
•)
2
2
2

2

ACCURACY*
(% Rec)

10-209
3 7 - 1 2 9
2 4 - 1 3 9
1 0 - 1 . 5 0

24- 152
1 5 - 1 3 5
1 0 - 1 5 0
2 5 - 1 3 0

1 0 - 1 5 0

1 5 - 1 3 5
2 2 - 1 1 8
3 7 - 1 1 8
2 1 - 1 2 5
10 -234
1 0 - 1 5 0
5 2 - 1 0 0
1 0 - 1 5 0
10 - 1 50
10 - 1 50
4 1 - 129
4 1 - 1 1 2 9
5 0 - 1 2 4
50 - 1 24
1 .7 - 1 30
3 4 - 1 3 0
49- 12 1
2 7 - 1 3 0
D - 1 30
26- 1 30

PRECISION'
(% RJP'D)

<63
<32
<24
<50

<33
<50

<50

.£32

£50

£68

<60

<34

<50

<59
£50

<25

<5C
<50
<50

<24——————————
<24

<23
<23
<27
£29
£31
£30
£67

<35

MDL**
(ug/L)

0 . 8 0
0.41
0 , 3 4
1 . 1

0 . 3 5
5 .4

1 . 0

0 . 8 1

2.5

1 . 8
- . 3

0.75
2 .3
1 8

RLA(uBa,)
50
10 |
10
10

10
10
10
10
10
20
20
20
20
50

12 50
~) •;.L . J

0 .70

2.5
2 .5

0 . 3 3
0 .054

0.3 .8
0.087

0.42
0 .58
0 . 1 . 9
0.35
2.4

0 .32

10
10
10
10

10
0.20

10
0 .20

20
20
10
10
10
10
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD1 DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Hexachlorophene(l)
Hexachloropropene
Indeno(l,2,3-cd)pyrene

Isophorone
Isosafrole
Kepone
d-Limonene
Methapyrilene
4,4-Methy:bis(2-chloro aniline)
3-Meihylcholanthrene
Methylmelhanesulfonate
2-Methylnaphihalene

1-Methylnaphthalene

Methyl . parathion
2,4(8)-p-Menthadiene
Naphthalene

1,4-Naphthoquinone
l-Naphthylamine
2-Naphthylamine
Nicotine
2-Nitroaniline
3-Nitroanil ine
4-Nitroaniline
Nitrobenzene;
2-Nitrophenol

METHOD
(Prep)

8270(3510/3520)
8270(3510/3320)
8270(3510/3520)

8270(35 10/3520>low level
SIM

8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3320)
8270(3510/3520)
8270 (35 10/3520 )
8270 (35 10/3520 )
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )

8270(3 51 0/3 520)-low level.
3270(35 10/3520 )

8270 (35 10/3 520)-iow level
3270(3510/3520)
3270(3510/3520)
8270(3510/3520)

8270(3510/3520)- l ow level
8270(3510/3520}
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(35 10/3520)
3270 (35 10/3520 )

REF

2
2
2
2

73
2
2
2
2
2
2
2
1.

*>4.

-|
4,

"1i.

2
2
2
2
2
2
2
y
"i

2
2
-)t.

'}i.

2

ACCURACY*
(% Rec)

1 0-200
1 0 - 1 5 0
37 - 140
3 7 - 1 4 0
38- 100
29 - ' 1 3 0
1 0 - 1 5 0
1 0 - 1 5 0
36-74
1 0 - 1 5 0
3 9 - 1 2 1
1 0 - 1 5 0
1 0 - 1 50
4 3 - 1 3 0
4 3 - 1 3 0
3 5 - 1 3 0
3 5 - 1 3 0
1 0 - 1 5 0
22-85

4 1 - . 1 3 0
4 1 - 1 3 0
1 0 - 1 5 0
10 - 1 50
1 0 - 1 50
10- 150
2 15 - 1 30
1 0 - 1 3 0
10- 140
5 0 - 1 1 1
3 5 - 1 2 5

PRECISION-
CM, RPD)

< ;80
<50
S3 8
S3 8
S3'5
S3 3
S50
S50
<25
550
S73
S50
S50
S30
<30
<30
< ;30
<50
S42
S3 3
S3 3
< ; :50
<50
S50
<:50
<49
< ; :57
<39
<2 1
S24

MDL""
(Qi/L)

29
0.53
0 .56

0.064
0.043
0.37
0.64
5 . 3
1 .4

1 . 6
92

0.76
0.72
0.33

0.054
0.68

0.073
2.5
1 .6

0.3 (5
0.07 1
0 .78
1 . 1

0.98
25
5.3
5.0
7.7

0 . 3 1
0 .36

RLA
(ug/L)

5000
1 .0
10

0.20
0 . 1 0

10
10
10
10

2000
500
10
10
10

0.20
10

0 .20
10
10
10

0.20
10
1.0
10

1.00
50
50
50
10
1 0
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TABLE 5.1 . LABORATORY AJSALYTICAL METHODS, QA OBJECTIVES AJSD
METHOD DETECTION LIMITS (MM,) FOR WATER AND OTHER LIQUIDS

PARAMETER

4-Nitrophenol (MS)
4-Nitroquinoline-l -oxide
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine(MS)
N-nitrosodiphenylamine/
Diphenylamine
N-Nitrosodiphenylamine
N - N i ITO S'O m e 1 h y 1 e t h y 1 am i n e

N-Nitrosomorphoiine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
5-Niiro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol (MS)

METHOD
(Prep)

8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270 (35 10/3520 )

8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
8270 (35 10/3520 )

REF

2
2
2
2
2
2
2

2
2

8270(35 10/3520) 2
8270(3510/3520)
8270(35 10/3520)
3270(35 1 .0/3520)
8270(35 10/3520)

8270(3520)0
8270(35 :0/3520)

SIM
bela-Phellandrene 8270(3510/3520)
Phenacetin 8270(35 10/3520)
Phenanlhrene

Phenol (MS)

Phenyl ether (Diphenyl oxide)
p-Phenylenediamine
Phorate
2-Fico l inc
cis-PLnane
alpha-Pinene
beta-Pinene

8270(3510/3520)
8270(3510/3520)- l ow level

8270(3510/3520)
8270(35 10/3520)
8270 (35 10/3520 )
8270(3510/3520)
3270(35 10/3520)
8270(3510/3:520)
8270(35 10/3 :520)
8270(3 :5 10/3 :520 )

2
2
2^

2
2.

2
73
"1t.

2
2
2
"1

2
2
2
2
2
2
;>

ACCURACY*
(% Rec)
12 - 143
10- 150
10 - 1 50
10 - 1 50
10 - 1 . 33
3 1 - 1 3 8
24- 146

2 4 - 1 4 6
1 0 - 1 5 0

1 0 - 1 5 0
1 . 0 - 1 50
1 . 0 - 1 50
1 0 - 1 5 0
1 0 - 1 5 0
10 - 1 : 50
19 - 148
10- 102
33-6.5
10 - 150
50- 12 1
50 - 12 1
33 - 122
7 4 - 1 1 6
10-200
10-1 .50
10- 1 .50
.50- 1 .03
1 2 - 1 0 5
DL- 155

PRECISION*
(% RPD)

<44
<50
£50

<50
<3 1
<30
<2.5

<2.5
<50

<50
: £50

<50
,£50

<5Q

<50

<33
<50
<25
S50
<20
<20
<36
<25
<50
<50
<::50
<;29
<;25
<56

MDt**
(ug/L)

4.9
2.5

0.62
0.46
0.49
0.29
O . J4

0 .34
8.6
1 . 1
1 .6

0.86 .. .
1 .3

0.68
1 .3
4.0

0.60
1 .9
1 . 2

0 .33
0.089
0.2:3
2 .0
500
2.5
1 . 1
2.9
1 . 3
2 .0

"" RLA
(ug^)

50
20
10
10
1 .0
10
1 .0

10
10
10
10
10
10
10
10
.50
1 .0
10
10
10

0 .20
10
10

2000
-- 10

10
10

100
100
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA. OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Pronamide
Pyrene(MS)

Pyiidine
Resorcinol
Safrole
Strychnine
Sulfotepp
ilpha-Tetpinene
Terpineol
Terpinolene
1,2,4,5-Tetrachlorobenzene
2 ,3,4 ,5 -Tetiachloraphenol
2,3,4,6-Tetrachlorophenol
Tetrachlorophenols (2,3,4,5 and
2,3,4,6)
Thionazin
o-Toluidine
1 ,2,4-Trichlorobenzene (MS)
2,4,5-Ttichlorophenol
2,4,6-Trichlorophenol
Trichlorophenols (2,4,5 and 2,4,6)
o,o,o-Triethyl-phosphorothioate
1,3,5-Trinitrobenzene
Nitrobenzene-d5 [Surrogate)
2-Fluorobiphenvl [Surrogate)
Terphenvl-d 1 4 [Surrogate)
Phenol-d5 (Surrogate)
2- Fluorophenol {Surrogate)
2,4,6-Tribromophenol [Surrogate)
Orhto Terphenvl (Surrogate'1

METHOD
(Prep)

8270(3510/3520)
8270(3510/3520)

8270(35 1 0/3 520)-low level
8270(3510/3520)
8270(35 10/3520 )
8270(3510/3520)
8270(35 10/3520)
8270(3510/3520)
8270(3:510/3.520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(35 10/3520)
8270(3:5 10/3:5 20)

8270(3510/3520)
8 2 7 0 ( 3 5 1 0 / 3 5 2 0 )
3270(3510/3520)
3:270(3510/3520)
8270(3510/3520)
8270(3510/3520)
8270(3:510/3520)
8270(3 :5 10/3520)
8270(3510/3520)
8270(3510/3520)
8270f35 10/3520 )
8270(3510/3520)
3270(3510/3520)
8270(3510/3520}

8270(3520>- l ow level

REF

2
2
2
2
2
2
2
2
'"i,L

2
-)

2
2
2
2

2
2
2
2
2
2
2
2
••i
2
2
2
2
;>
2

ACCURACY*
(% RISC)
1 0 - 1 5 0
3 1 - 1 3 9
3 1 - 1 3 9
D-134
6 - 1 1 0
1 0 - 1 5 0
10- 150
1 0 - 1 : 50
DL-94
50- 150
20- 150
1 0 - 1 5 0
1 0 - 1 5 0
3 4 - 1 3 0
1 0 - 1 : 5 0

1 0 - 1 5 0
1 0 - 1 5 0
28- 1 10
3 8 - 1 , 2 7
36- 126
38-127
1 0 - 1 5 0
10 - 1 . 50
34- 130
3(5- 124
1 4 - 1 4 8
2 : 5 - 1 2 8
2 9 - 1 2 1
29-143
30 - 1 30

PRECISION*
(% RPD)

S50
<42
£42
<;so
£54
<50
<50
£50
£96
£50
£45
£50
£50
£3 1
< :50

£50
£50
£28
£28
£22
<28
£50
£50
:NA

- NA
N.A.
NA
NA
NA
NA

MDL'*
(ug/L)

0.56
0.53

0.089
0.93
2.2

0.95
2:5
2.5
1 .2

0.82
1 .7

0..75
0.61
0.57
0.6 1

2 .5
0.53
0.36
0..74
0 .35
0.74
1 . 6
1 . 5
NA
NA
NA
NA
MA
NA
NA

RLA
("B/D

10
10

0.20 I
50

200
10
100
10
10
10
10
10
io
10
10

10
10
10
10
10
10
10
10

NA
NA
MA
NA
NA
NA
NA
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (TVIDL) FOR WATER AND OTHER LIQUIDS

PARAMETER METHOD
(Prep)

REF ACCURACY
(•/. Rec)

PRECISION
(% RPD)

MDL**
(iig/D

RI.A
("8/1.)

Polychlorinated Dibenzo-p-dioxin 2,3,7,8- substituted Congeners
2,3,7,8-TCDD 8230 2 4 7 - 1 5 5 :S40 0.00070 0.00.50
Polychlorinated Dibenzo-p-dioxin and Dibenzofuran classes
tetra-CDD (MS)
tetra-CDF (MS)
penta-CDD (MS)
Penta-CDF (MS)
hexa-CDD (MS)
hexa-CDF(MS)
hepta-CDD (MS)
hepta-CDF (MS)
octa-CDD (MS)
octa-CDF (MS)

8280
8280
8280
8280
8280
8280
8280
8280
8280
8280

2
2
2
2
"1

•>

">

t

2
't

4 7 - 1 5 5
6 7 - 1 5 4

50-1 .68
7 1 - 1 . 58
7 2 - 1 6 4
72- 175
20- 170
20-170
20- 170
20- 170

<40
S40
<40
<40
<40

<40
<50
<50
<50
<50

0.00070
0.00060
0.0012
0 . 0 0 1 1
0 . 0 0 1 2
0 . 0 0 1 3
0 . 0 0 1 6

0.00060
0.0057
0.0020

0.00.50
0.0050
0.0050
0.0050
0.0050
0.0050
0 .0 10
0.010
0 .0 10
0.010

Internal Standards
2,3,7,8-telra-CDD-13C12
octa-CDD- I3C 12

8280
8280

2
->

2 5 - 1 5 0
2 5 - 1 5 0

NA
NA

NA
NA

NA
NA
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Acenaphthene (MS)
Acenaphthylene
Anthracene
Benzo(a)antbracene
Benzo(b)fluoranthene
Benzo(k)(1uoranthene
Benzo(g,h,I)perylene
Benzo(a)pyrene
Carbazole
Chrysene (MS)
Dibenzo(a,h)anthracene
Fluoranthene _
Fluorcne (MS)
Indeno(l ,2,3-<d)pyrene
1-Methylnaphthalene
2-Methylnaphthalene
Naphthalene (MS)
Phenanthrene
Pyrene (MS)
Surrogate -
4-Terphenyl-dl4

METHOD
(Prep)

8310 (35 10/3520)
8310(3510/3520)
83 10(35 10/3 520)
83 10 (35 10/3520 )
8 3 1 0 ( 3 5 1 0 3 5 2 0 )
83 10 (35 10/3520 )
8 3 1 0 ( 3 5 1 0 0 5 2 0 )
83 10 (35 10/3520 )

8 3 1 0 (35 10/3520)
83 10 (35 10/3 5 20)
83 10(351 0/3 520)
8310 (3510/3520)
8 3 1 0 ( 3 5 1 0 / 3 5 2 0 )
8 3 1 0 ( 3 5 1 0 / 3 5 2 0 )
8310(3510/3520)
8310(3510/3520)
3 3 1 0 ( 3 5 1 0 / 3 5 2 0 )
8 3 1 0 ( 3 5 1 0 / 3 5 2 0 )
8 3 ) 0 ( 3 5 1 0 / 3 5 2 0 )

8310 (35 10/3 :520 )

REF

"\i.

')

2
2
2
2

2
?
"f
-»
"i

2
'i

2
"i

2
2
2
2

2

ACCURACY"
(% R«)
3 2 - 1 2 8
16-130
28- 126
40- 122
2 1 - 1 4 0
2 3 - 1 3 5
1 8 - 1 2 6
2 3 - 1 3 S
1 0 - 1 5 0
40- 122
14- 126
3 7 - 1 3 6
3 1 - 1 3 0
20- 13 1
3 1 - 1 1 2
3 3 - 1 3 0
1 5 - 1 3 0
3 7 - 1 2 2
2 9 - 1 3 7

3 2 - 1 4 1

PRECISION'
(%, RJP'D)

£37
<56
<A1
£25
S3 8

- £42
S36
£3 1
£40
£26
<45
<68
£•15
£49

__ £!! __
<50
£35
£50
£40

NA

MDL**
(ug/I.)

0 , 1 1
0. 1 1

[ 1 .0049
0.0061
0.0037
0 . 0 1 1
0 . 0 1 3

0.0075
0.25

0.0066
0.036
0.014
0.020
0 . 0 1 1
0.086
0.068
0 . 0 5 6
0 , 0 1 3
0 ,0 1 ,2

NA

RI.A
(ug/I.)

1 . 0
1 .0

0.20
0.20
0.20
0.20
0,50
0.20
1 . 0

0.20
0.20
0.50
0.50
0.20
1 .0
1 .0
1 . 0

0.20
0 . 5 0

NA
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TABLE 5.1 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (iVlDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Acetaldehyde
Formaldehyde
Acrylainide
Acrylonitrile
Acrolcin
Aldicarb (Temik) (MS)
Aldicarb sulfone
Aldicarb sulfoxide
Carbaryl (Sevin)
Carbofuran (Furadan) (MS)
Dioxacarb
3-Hydroxyc2urbofijra.il,
Methiocarb (Mesurol)
Methomyl (Lannate)
Oxamyl (MS)
Promecarb
Propoxur ( .Baygon)

METHOD
(Prep)

8 3 1 , 5
8 3 1 , 5
8 3 1 6
8 3 1 6
8 3 1 6
8 3 1 8
8,3 1 8
8 3 1 8
8 , 3 1 8
8 3 1 8
8 3 1 8

- 8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8

RJEF

2
2
2
2
2
2
2
2

2
2
2
2
2
2
L

L

i

ACCURACY*
(% Rtc)

3 0 - 1 1 0
43- 142
59- 136
60- 140
60- MO
34- 1 24
5 4 - 1 1 6
1 7 - 5 1

55- 12 :5
17-77

56- 124
47- 123

5 1 - 1 3 7
57- 125
3 1 - 103
48- 122
47-127

PRECISION*
(% RPD)

S40
<30
<30
<30
<30 .
<40
<40
<49
<40
<40
<40
<40
<40
<40
<40
<40

<40

MDL**
(ug/I.)

2 . 9
3 . 5
5 ,9
26
49

0.0090
0.0089
0.0047

0 .0 12
0,020
0 . 0 1 3
0 . 0 3 2

0.0064
0 . 0 1 7
0 .01 , 1
0 .0 14
0.020

RLA
(ug/L)

200
50
100
200
400
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
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TABLE 5.1. LAJEIORATORY ANALYTICAL METHODS, OA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

2-Amino-4,6-dinitrotoluene-Low Level
2-Amino-*,6-dinitrotoluene-High Level
4-Arnino-2,6-dinitrotoIuene-Low Level.
4-Ammo-2,6-dinitn>toluene-High Level
1 ,3-Dinitrobenzene (MS)-Low Level
1 ,3-Dinitrobenzene (MS)-High Level!
2,4-Dinitrotoluene (MS)-Low Level
2,4-Dinitroioluene(MS)-High Level
2,6-Dinitrotoluene-Low Level
2,6-Dinitrotoluene-Hi|gh Level
Diphenylamine-High Level
Hexahydro-l,3,J-trinitTO-l,3,5-triazine(RDX)-
Low Level
Hexahydro-l t3,S-tnnUro-l,3,5-triaztne
(RDX)-Hieh Level
Methyl-2,4,6-trinitro-phenylnitramine (Tetryl)-
Low Level

Methy 1-2,4,6- trinitro-phenylnitramine
fTetrylJ-High Level
Nitrobenzene-Low Level
Nitrobenzene-High Level
Nitroglycerin-High Level
n-Nitrosodiphenylamine-High Level
2-Nitrotoluene (MS)-Low Level
2-Nitrotolueric (MS)-Hijjh Level
3-Nitrotoluene-Low Level
3-Nitrotoluene-High Level
4-Nitrotoluene-Low Level
4- N i trotoluenc- High Leve 1
Octahydro- 1 ,3 , 3,7 -tetranitro-l, 3,5,7-
Tetrazocine (HMX)-Low Level
Octahydro- 1 ,3 , 5,7-tetranitro-l, 3 ,5 ,7-
Tetrazocine fHMXVHiijh Level
Pentaerythritol tewanitrate (PETN)-
High Level

METHOD
(Prep)

8330
8330
8330
8 3 3 0
8330
8330
8330
8330
8330
8330
3330
8330

8330

8330

8330

8330
8330

8332/8332
8330
8330
8330
8330
S330
8330
8330
8330

8330

8330

KEF

2/109
"1t.

2/109
y

2/109
2

2/109
2

2/ 109
•)
2

2/ 109

2

2 / 1 0 9

2

•2/109
2
2
2

2/109
2

2/109
2

2/1 .09
2

2/109

"i

"1

ACCURACY*
(% Rtc)

60 - 128
60-128
3 5 - 1 5 5
3 5 - 1 . 5 5
7 1 - 1 3 0
7 1 - 1 3 0
6 3 - 1 3 0
63-130
6 1 - 1 3 0
6 1 - 1 3 0
65-140
4 1 - 1 5 4

4 1 - 1 5 4

3 7 - 1 8 4

37-184

33- 125
33- 125 -
43- 137
55-121
52-133
3 2 - 1 3 3
25 - 1 : 54
25 - 154
3 9 - 1 5 1
3 9 - 1 5 1
43- 164

43 - 164

4 1 - 1 5 9

PRECISION*
(.% RPD)

S39
£39
<57
<57
< 17
SIT
£28
<28
<34
<34
<;30

:S47

£47

<67

£67

<44
£44
£22
£30
£39
£39
£30
£30
£40
£40
£26

£26

£30

MDL>*
(ug/1.)

0 . 1 . 1
16

0 . 1 3
20

0.040
5.2

0 .053
14

0.088
25
1 .0

0 . 1 4

IS

0 . 14

1 3

0. 13
10
5 .0
2. 1

0.087
22

0 .23
35

0 . 2 7
50

037

15

5 .9

R1..A
(ug/L)

0.30
100
0.50
100

0.30
50

0 ,30
100
0.50
100
10
1 . 0

100

0.50

100

-0.30- .
50
30
10

0.50
100

0.50
100

0.50
100
1 . 0

100

20
———————————
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR 'WATER. AND OTHER LIQUIDS

PARAMETER

1,3,5-Trinitrobenzene-Low Level
1 ,3 ,5 -Trini trobenzene-Hi gh Level
2,4 ,6- Trinitrotoluene-Low Level
2,4,6-rrinitrotoluene-High Level
Surrogate -
3,4-Dinitrololuene

" METHOB
(Prep)

8330
8330
8330
8330

8330

REF

2/1.09
2

2/ 109
2

2/109

ACCURACY*
(% Rtc)

24-15.5
24- 1 .55
73- 129
73-129

26-165

PRECISION"
(% RIP'D)

•Si 7
i!7
5534
£34

NA.
L _____________________

MDL**
(ug/L)
0.059

9.8
0.068

15

NA

RLA
(ug/L)

0,30
50

0,30
100

NA

The Low Level analysis of Explosives by 8330 and 8332 may be performed using SW-846 Extraction
Method 3520 in place of the routine "salting out" extraction described in SW-846 Method 8 3 3 0 . This
modification is described in SL SOP LC41-preference 109).

TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR 'WATER AND OTHER LIQUIDS

PARAMETER

Acrylic acid
Asulam
Cyanuric icid
Ethylenethiourea
Maleic acid/Maleic anhydride
Nitrocellulose
Phthalic acid'E'hthalic anhydride

METHOD
(Prep)

SL-SOP
SL-SOP
SL-SOP
SL-SOP
SL-SOP
SL-SOP
SL-SOP

REF

68
105
102
104
103 . _
108
103

ACCURACY*
(% Rec)

2 5 - 1 5 0
34- 155
54 - 1 34
6 0 - 1 1 1
60-140
30- 1 10
66- 127

PRECISION*
(% RPD)

<40
<:i4
£30
S3 6
<30
£52
£30

MDL**
(ug/l.)

12
0.50

80
1 .2
2.5
130
1 . 0

RLA
(ug/L)

50
2.0
500
5 .0
10

600
1.0
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AMD OTHER LIQUIDS

PARAMETER METHOD
(Prep)

REF ACCURACY'
(% Rec)

PRECISION"
(% RPD)

MDL'"
(ue'L)

Dissolved Case:! In Water (GC/FID|
Methane
ithane
Propane
Butane
Pentane
Hexane
Ethene
l-Propene
1-Butene
l-Penlene
1 -Hexeni:

SL SOP
SL SOP
SL SOP
SL SOP
SL SOP
SL SOP
SL SOP
SL SOP
SI. SOP
SLSOP
SL SOP

95
95
95
95
95
9:5
9.5
95
95
95
95

75-125
75- 125
75 - 125
75 - 12 : 5
7 5 - 1 2 5
7 : 5 - 1 2 5
7 5 - 1 2 5
7 5 - 1 2 5
75- 125
7 5 - 1 2 5
7 5 - 1 2 : 5

<3CI
<30
£30
<3(>
<30
<30
< ;30
<30
S30
<30
<30

0.040
0.050
0 . 1 3
0 . 1 7
0 .2 1
0 . 2 : 5

0.0.5 1
0 . 2 5
0.25
0.25
0 .25

RLA
(ug/L)

0 . 19
0.35
0 . 5 1
0 .68
0 .84
1 . 0

0.33
0.49
0.6:5
0.3.2
0.98

Dissolved Caw In Water (GC/T CD)
Carbon dioxide
Carbon monoxide
Ethane
Ethene
Methane
Nitrogen
Oxygen

SL SOP
SL SOP

- SL.SOP
SL SOP
SL SOP
SLSOP"
SL SOP

95
9:5
95
95
95
95
95

7 5 - 1 2 5
7 5 - 1 2 5
75 - 125
75- 125
7 5 - 1 2 5
75- 125
75- 125

<30
<30
:S30

<30

S30

<:so
S30

32
2 1
12
5.4

3 .0
200
200

2(500
82
88
82
47

200
200
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Aluminum (1CP)
Antimony (ICP)
Antimony (GFAA)
Arsenic (ICP)
Arsenic (GFAA)

Barium (ICP)
Beryllium (ICP)
Boron(ICP)
Cadmium (ICP)
Cadmium (GFAA)
Calcium (ICP)
Chromium (ICP)
Chromium (GFAA)
Chromium, hexavalenl
Cobalt (ICP)
Copper (ICP)
Capper (GFAA)
Iron (ICP)
Lead (ICP)
Lead (GFAA)
Lithium (GFAA)
Lithium (FLES)
Magnesium (ICP)
Manganese (ICP)
Mercury (CVAA)

Molybdenum (ICP)
Nickel (ICP)
Potassium (ICP)
Selenium (ICP)
Selenium (GFAA)

Silica (water soluble)

METHOD
(Prep)

6010(3050)
6010(3050)
7041 (3050)
601.0(3050)
7060(3050)
7062(3050)
6010(3050)
6010(3050)
6010(3050)
60 10 (3050 )
7 1 3 1 ( 3 0 5 0 )
6010(3050)
6010 (3050)
7 1 3 1 ( 3 0 5 0 )
7 1 9 6 ( 3 0 6 0 )
60 10 (3050 )
6010(3050)
7 2 1 1 ( 3 9 5 0 )
60 10 (3050 )
60 10 (3050 )
742 1 (3050 )
7430(30.50)

SI. SOP
60 10 (3050 )
6010(30:50)

7471
3 1 1 2 B

6010(3050)
6010 (3050)
60 [0 (3050)
6010 (3050)
7740(3050)
7742(3050)

60IO(ASTM 3987-85 )

REF

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
7

2
2
2
2

100
y
2
2
4
2
2
2
1

2
"1t.

-\t.

ACCURACY*
(% Rec)
75- 125
75- 125
80-120
75-125
80- 120
80- 120
75-125
7 5 - 1 2 5
7.5 - 125
7 5 - 1 2 5
8 0 - 1 2 0
75- 125
7 5 - 1 2 5
80- 120
3 0 - 1 2 0
7 5 - 1 2 5
7 .5 - 125
3 0 - 1 2 0
7.5- ; 25
7 5 - 1 2 5
30- 120
70-130
70- 130
7 :5 - 1 2 . 5
7 5 - 1 2 . 5
30- 120
70-130
7:5- 12 .5
75- 12 .5
75- 12 .5
75- 12 :5
80-120
8 0 - 1 2 0
70- 130

PRECISION*
(% RPD)

£20
<20
<20
£20
£20
<20
£20
520
<20
£20
<20
£20
£20
<20
£30
<20
£20
£20
£20
£20
<23
£20
£20
£20
<20
£20
£20
£20
£20
£20
£20
£20
£20
£20

MDL"
(n'B'liS)

5 .8
0.50
0. 1 1
0.45
0.35
0.25
0 . 16

0.057
0.59

•0 .087 -
0 .087

20
0 . 1 7

0.079
0.30
0 . 1 9
0.72

0.042
4.5

0.42
0.36
0. 19 _ .

0.026
6.8

0.21
0.0028
0.0028

0 . 14
0.43
16

0.43
0.66
0 . 3 8
0 . 6 7

RLA
(rnj/kg)

20
2.0
1 .0
1 .0
1 .0
1 .0
1.0

0.40
5.0

0.50
0 . 10
50
1 .0
1 .0

0.40
1 .0
2.0
1 .0
5.0

0.50
0.50
1 .0

0.20
50
1 . 0

0.020
0.020

1 . 0
4.0
100
1 .0
1 ,0
1 .0
10
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TABLE 5.2. LABORATORY ANALYTICAL IVIETHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Silver (ICP)
Silver (OFAA)
Sodium (ICP)
Thallium (ICP)
Thallium (GFAA)
Tin (ICP)
Titanium(lCP)
Vanadium (ICP)
Zinc (ICP)

METHOD
(Prep)

6010(3050)
77(5 1 (3050)
6010(3050)
6010(30:50)
7841 (3050)
6010(3050)
6010(3050)
6010(3050)
60 10 (3050 )

REF

2
2
2
2
2
2
2
;>
2

ACCURACY*
(% Rec)
7 5 - 1 2 5
80- 120
75-12:5
75- 125
80-120
7 5- 1 .25
70- 130
75 - 125
75 - 125

PRECISION*
(% RPD)

s20
<20
£20
£20
£20
£20
£20
£20
£20

MDL**
(mg/kg)

0. 19
0,0040

49
0.57
0.20
4.0
0.40
0. 1 1
0.98

Rl,A
(mg/kg)

1 .0
0. 10

50
1 .0
1.0 .
5.0
1 .0
1 .0
2.0

ICP ~ inductively coupled (argon) plasma atomic emission spectrophotometer
GFAA = graphite furnace; atomic adsorption spectrophotometer
FLAA == flame atomic adsorption spectrophotometer
FLES " flame emission specirophotometer
CVAA - cold vapor atomic adsorption specirophotometer
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•t-
TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES ANB

METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Ammonia (as N)

BOD
BTU
Carbon, total organic

Cation exchange capacity

Chloride (extractable)( 1)

Chloride, total

COD
ColiforTn, fecal
Coliform, total
Cyanide, amenable to chlorination

Cyanide, reactive

Cyanide, total

Fluoride (extractable)(l)

Halogens, total

Halogens, total organic (EOX)
Hydrogen ion (pH)(:2)
Ignilability
Nitrate (ELS N)(extractab]e)

METHOD
(Prep)

350.1 (EPA-CE:3-140)
350.3(EPA-CE)
EPA-CE:3-380

D240-87
EPA-CE [WaUcley-BSack]

9060
9080/EPA-CE:3-20

9081
9251
9252

4500-C l 'C
300.0/9056
925 1 (5050 )
5056(5050)

EPA-CE:3-373
•9221C(EPA:62)
922IB (EPA:62)

90 12 (90 13 )
9010(9013)
7 .3 .3 .2/9014

90 12 (90 13 )
9012(9010)

3-0.2/4500FC
300.0/9056
9056(5050)
9251 (5050)

EPA-600/4-84-008
9045
1 0 1 0

4500 NOVF
fEPA-CE:3- 183)

300.0/905(5

REF

3/46
3/46
46
38

46 /43
2

2746

2

2
2
4

82/2:
2
2

46
4/67
4/67

2
2
2

2
2

3/4
82/2

2
2

2/44
2
2

4/46

82/2

ACCURACY"
(% Rec)
75- 125
75- 125
60-140
70- 130
60-140
60-140
70- 130
70- 130

7 5 - 1 2 5
75 - 1 25
75- 125
75-125
7 0 - 1 3 0
7 0 - 1 3 0
(50-140

NA
NA
NA

r NA
NA

75-; 25
75-12.5
75- 125
75-125
70- 130
70- 130
60-140
63- 1 :58

NA
75- 125

7 5 - 1 2 5

PRECISION*
(% RPD)

£30
£30
£40
£.30
£40
£40
£40

£40

<30
£30
<30
£25
£40
£40
£40
£200
£200
£50
<40
<50

<30
<30
<2S
<2S
<40
<40
550
<40
NA
<:io
<25

MDL**
(mg/kg)

0.075
0.055
NA
NA
64
150
NA
NA
4.8
1 7
5.0

0.68
NA
NA
NA
NA
NA
NA
NA
NA

0.50
0.50
0.88
0.20
NA
NA
8.6
NA
NA
1 .0

0 . 1 8

RLA
(rcij/kg)

0.50
0.50
200

200 BTU/lb
500
500

0.0033
me<]/10()g

0.0033
meq/lOOg

20
20
20
20

200
200
100

3 MPN/g
3 MPN/g

1 .0 >,
1 .0

1 OOrng HCW/
Kg Waste

1 .0
1 .0
4.0
2.0
200 j
200
10

NA
NA
5.0

5.0
Extraction procedures for solids and semisolids are contained in Sections 8.2 and 8.3
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, OA. OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLI'DS

PARAMETER

Nitrate-Nitrite(as M) (Extractable)
Nitrite (as N)(E:«rac'la,b!ic)

Nitrogen, organic
Nitrogen, total
Nitrogen, tola! KJeldahl
Oil and Grease

Orthophosphate (extractable)'
Paint filter liquids
Perchlorate
Petroleum hydrocarbons

Phenolics, total recoverable
Phosphorus, total

Residue, fixed (% ash)
Solids, totat
Solids, volatile
Specific: gravity
Streptococcus, fecal
Sulfate (extractable)

METHOD
(Tr'epl

4500N0 3 T (EPA-CE :3 - 183 )
4500 NGVF (EPA-CE:3- 183 )

300.0/9056
EPA-CE:3-20S

TKN + NOj/NOj
EPA-CE:3-20I

9070(9071)
413 .2(9071 )
1664 (HEM)

365 . 1 /4500FF
9095
300.0

418. 1 (3550) ( s on i c a t i o n )
418.1 (3540)( soxh l e t )

1664 (HEM-SOT)
5520F(5520D/E)

9073(9071 )
9065(EPA-CE:3-355)

EPA-CE:3-213
EPA-CE:3-212
EPA-CE:3-59

EPA-CE:3-58/2540G
EPA-CE:3-59/2540G

EPA-CE3-61
9230B(EPA: I I I .D- 135)

375.: )
375,4/9038
JOO.0/9056

REF

4/46
4/46
82/2
46
46
46
2

3(2)
84

3 / 4
2

1 1 3
3/2
3/2
84
4
2

2 (46)
46
46
46

46/4
46/4
46

4/67
3

3/2
82/2

ACCURACY*
(% Rec)
75- 125
7 5 - 1 2 5
75-125

MA
MA

6 .5 - 1 35
60-140
60- 1 40
60-140
75 - 125

NA
75- 125
60- 140
60-140
(50- 140
60-140
60-140
6 0 - 1 4 0
60- 140
60-140

NA
NA

75- 125
NA.
NA

7 5 . 1 2 5
75 - 1 25
75- 12 :5

PRECISION*
(%, RPD)

£30
530
£25
NA
NA
£50
£50
£50
£50
£30
£40
£25
£50
< 50
£50
< ;50
:S50
£40
£40
£40
£40
£30
£30
£ 10
NA
£30
£30
£25

MDL**
(rn&*8)

1 .0
0.066
0 . 16
NA
NA
17
59
2.3
26

0 . 1 8
NA

0.0046
2.0
3.5
22
40
3.5

0.76
6.8
(5.3
NA
NA
NA
NA
NA
14
34
1 .6

RLA
(mg/kg)

5.0
5.0 1
5.0
50
55 .
50
100
1.0

1 00 -
5 .3
NA

0.080
10
10

100
200
1 0
1 .0
25
25

0.10%
0.10%
0. 10%
NA

3 MPN/g
100
100
20
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TAJBLE 5,2, LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLLDS

===^====s====!===s====c=i--==~=====*=*===, ===== ———————————————————————————————— II
PARAMETER

Sulfide

Sulfide, acid volatile
Sulfide, reactive

Sulfur
Water (Karl Fisher)
EP Toxicity

Synthetic Precipitation Leaching
Procedure

Toxicity Characteristic Leaching
Procedure

METHOD
(Prep)

903Q/9034/
4500SfE
SL-SOP

7.3.4.2/9030

0129-64/9056(5050)
E203-75

13 10 Followed by 6010,
7470 ,8080 ,3 1 : 50 , 8240, and
8270
1 3 1 2 followed by requested
analytical procedure(s):
meta l s :6010
mercury: 7470
pesticides: 8081
herbicides: 8 15 1
VOO8260
SNA: 8270
cyanide: 90 10/90 12
1 3 1 1 followed by requested
analytical procedures):
metals: 6010
mercury: 7470
pesticides: 8081
herbicides: 8 1 . 5 1
VOC: 8260
BNA:8270

REF

2/4

68
2

38/2
38
2

2

2

ACCURACY"
(% Rec)
,50- 150

50- 150
NA

70- 130
NA
NA

Table 5 . 1

Table 5.3

PRECISION"
(% RPD)

<:50

<:50
<:50

<30
<30
NA

Tab l eS . l

Table .5 .3

MDL**
(mg/kg)

2.0

4.5
NA

NA
NA
NA

Table 5. 1

Table 5.3

RJLA
(mgrtcg)

25

10
50mg HjS;
Kg Waste

170 :
50
NA

TableS. l

Table 5.3

1
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TABLE 5.2. LABORATORY AJNIALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Acetone (MS)

2-Butanone (MEK) (MS)

DielJiyl ether

Heptane

Hexane

2-Hexanone

4-Methyl-2-pemanone (MIBK.) (MS)

Methyl t-butyl ether (MTBE)

Lacolene

Gasoliria'GRO

Volatile Petroleum Hydrocarbons (VPH)
(Massachusetts1!! VPH Method)

Surrogate - a,a,a-Trifluorotoluene

Surrogate - 2,S-Dibromotoluene

METHOD
(Prep)

8015(5035)
8015{5035ext )

8015(5035)
801:5(5035ex,t)

8015(5035)
8015(5035ext )

8015(5035)
8015(5035exl )

80 15 (5035 )
8015(5035cxt )

8015(5035)
B015(5035ext )

8015(5035)
8015(5035ext)

8015(5035)
80 1 5(503:5 ext)

8015(modified voaltiles) (5035)
80l5(modified volatile!) (5035ext)

GRO(TeiinesscB)
CRO(extXTennessee)

GRO (801:5 modified volariles)
(5035)

GRO (80 15 modified
volatilesXS035exrt

8015 (modified volatiles) (5035)
8015 (modified volatiles)(5035ext)

TPH
C5-C8 Aliphatic Hydrocarbons
C9-C12 Aliphatic Hydrocarbons
C9-C 1 0 Aromatic Hydrocarbons!

GRO(Tennessee)
8015/80l5ext

Ma VPH
Ma VPH

REF

2
2
-|4.

2
2
2
2
2
">1,

2
•>
2
2
2
2
2

2/12
2712

70
70
2
'"iI.

2/12
2/12
107
107
107
107
70

2/12/70
1 0 7
107

ACCURACY*
(% Rec)
40- 130
40- 130

. 60-130
60-130
10- 130
10- 130
50-150
50- 150
50-150
50- 150
5 0-1 50
50-1 .50
65 - 125
65-125
50- 150
50- 150
60-140
60-140
50-100
50- 100
10- 149

1 0 - 1 4 9

10- 149
10-149
70- 130
70- 130
70-130
70-130
50- 150
41- 156
60-140
(50-140

PRECISION*
(% RPD)

£30
S30
S40
S40
S5Q.
5.50
£50
<5C)
£50
£50
£40
£40
£40
£40
£30
£30
£30
£30
£20
£20
£40

£40

£40
£40
£25
£25
£25
£25
NA
NA
MA
NA

MDL**
(Ug/lig)

31
3 100

20
2000

32
3200
2.0
100
2.0
LOO
50

2000
32

3200
23

1000
100

4000
40

1600
1 00

4000

100
4000
540
2.50
320
34
NA
NA
NA
NA

RLA
("6*6)

130
5000
1 30

5000
1 30

5000
5.0
200
5 .0
200
130

5000
130

5000
50

2000
250

10000
180 '[

7200
2:50

10000
250

10000
5000
2000
500
.500
NA
MA.
NA
NA

(<:xt)-= methanol extraction ImL of methanol per gram of sample:
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Petroleum hydrocarbons

Extractable Petroleum Hydrocarbons
(EP'H)
(Massachusetts's EPH Method)

Texas TPH

Diesel/DRO

Heavy oil
Kerosene
Mineral .Spirits
Surrogate - 2-Fluorobiphenvl
Surrogate •• o-Terphenyl

Suirogate-Nonatricontane (C39)

Chloro-octadecane

METHOD
(Prep)

FL-PRO(sonication)
FL-PRO(Soxhlet)

80 1 : 5 (modified exiractable) (3550)
TPH

C9-C18 Aliphatic Hydrocarbons
C19-C36 Aliphatic: Hydrocarbons
Cl 1-C22 Aromatic Hydrocarbons

TPH
C6-C 10 Hydrocarbons
C10-C28 Hydrocarbons

DRO
80 13 (modified ewractablie) (3550)
8015 (modified ex tractable) (3550)
8015 (modified exiractable) (3550)
8015 (modified exiractable) (3550)
8 0 1 5 [modified extractable) (3550)

DRO
801 5 [modified extractable) (3550')

_ . FL-PRO(sonication)
FL-PRO(Soxhlet)

EPH
FL-PRO(sonication)
FL-PRO(Soxhlet)

EPH

REF

83
83

2
1.06

106
106
106
1 14
1 1 4
1 1 4

2/69
2/ 12
2/12
2/12
2712

2/12/69
2/69
2/12
83
83
106
83
83
106

ACCURACY*
- <;%Re:c)

26- 1 16
41-224

40-140 '
40-140

40- 140
40-140
40- 140
70-130
7 0 - 1 3 0
70 - 1 30
40- 140
1 0 - 1 2 7
40-140

40-140
40-1 .40
10 - 1 . 52
1 . 5 - 1 54
1 . 5 - 1 54
1 . 5 - 1 54
.57- 1 1 5
40-140
3 0 - 1 1 8
6 1 - 1 5 3
40-140

PRECISION"
(% RPD)

£2:5
<;2.:5
<-10
<25

<Z5
£25
£25
£30
£30
£30
<40
<40
£40
£40
£40

NA
NA
NA
NA
NA
NA
NA
NA
NA

MDL"
(ug/kg)

4000
4000

4000
920

330
920
1600

16000
16000
8800
800

2500
1000

25000
• 25000

NA
NA
NA
NA
NA
NA
NA
NA
NA

RLA
(ug/l*g)
1 0000
10000

1 0000
10000

10000
I WOO
10000
50000
50000
,50000
3300
1 0000
20000
10000
10000
NA
NA
NA
NA
NA
NA
NA
NA
NA

••nil
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TABLE 5.2. LABORATORY ANALYTICAL MJETHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER METHOD
(Prep) ..... ..

REF ACCURACY*
(% Rtc)

PRECISION*
(% RPD)

MDL**
(ug/kg)

RLA
tug/teg)

ACETATES
n-Butyl acetate
sec-Butyl acetate
Cellosolve acetate
Ethyl acetate (MS)
Isoamyl acetate
Isobutyl acetate
Isopropyl acetate
Methyl acetate
Phenyl mercuric: acetate
n-Propyl acetate: (MS)

80 15 (DAI*)
801 5 (DAI")
8 0 1 5 (DAI")
8015 (DAI*)
80 1 5 (DAI*)
80 15 (DAI*)
80 15 (DAI")
80 15 (DAI*)
80 15 (DAI*)
8 0 1 5 (DA!*)

2
2
2
2
2
"I

">1.

2
2
••«

5 0 - 1 5 0 <50
50-150
5 0 - 1 5 0
43- 160
5 0 - 1 5 0
67- 166
67- 166
4 6 - 1 7 0
30- 130
24 - 1 58

S50
£50
£50
£50
£50
£50
£50
£50
£50

350
290
430
630
490
490
460
8 1 0
1000
460

,5000
5000
5000
5000\
1 0000
5000
,5000
5000
5000
5000

ALCOHOLS
Tert-Amyl alcohol
Scc-Butariol
n-Butanol
tert-Butanol
Diacetone alcohol
Ethanof (MS)
Methanol (MS)
n-Propanol
Isopropanol (MS)
Isobutanol

80 15 (DAI*)
80 15 (DAI*)"
80 15 "(DAI*)
80 15 (DAI*)
80 15 (DAI")
80 1 , 5 (DAI")
SO IS (DAI*)
8015 (DAI*)
8015 (DAI*)
8015 (DAI*)

2
2
2
2
2
;>
2
2
2
2 -

4 9 - 1 8 1
37- 182
50 - 1 50
67- 183
5 0 - 1 5 0
60-129 '
6 1 - 1 2 8
50 - 1 50
6 1 - 1 4 8
50- 150

£50
<50
:S50
:£50
£50
£50
<50
£.50
<;50
£50

530
,390
700
4"io
680
840
SCO
680
5 10
7 1 0

1001)
1000
1000
1000
5000
1000
1000
1000
1000
1000

CELLOSOLVES
Butyl cellosolve
Ethyl cellosolve

80 IS (DA!*)
80 15 (DAI*)

2
2

50- 150
20- 180

:S50
:£50

390
ND

5000
20000

GLYCOLS
Diethylene glycol
Ethylene glycol (MS)
Propylene glycol (MS)
Tettaelhylene glycol
Triethylene glycol

801 5 (DAI*)
80 15 (DAI")
8015 (DAI*)
80 15 (DAI*)
80 IS (DAI*)

2
2
2
2
2

45 - 1 1 2
3 5 - 1 3 2
60-126
50- 1 50
50-150

£50
£50
550
£SO
£50

1000
1900
590

4200
3,300

5000
5000
5000
1 0000
5000

MISCELLANEOUS
Cyclohexanone
1 ,4-Dioxane
Mesityl oxide
2-Nitropropane
Tetnhydrofuran (MS)

8015 (DAI*)
80 15 (DAI*)
80 IS (DAI*)
8 0 1 5 (DAI*)
80 15 (DAI* )

2
2
2
2
2

50- 150
50- 150
50- 150
50 - 1 50
6 7 - 1 4 6

£50
£50
£50
£50
£50

670
320
260
520
290

,5000
5000
5000
5000
5000

(DAI) = Direct Aqueous (Extract) Injectio
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TABLE 5.2, LABORATORY ANALYTICAL METHODS, OA OBJECTIVES AND
METHOD DETECTION LIMITS (IVIDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Benzene (MS)

Bromobenzene

Bromochloromethane

Brcmodichlorome thane

Biomoform

Bromomethane

n-Butytbenzene

sec-Butylbenzene

tert-Butylbenzene .

Carbon tetrachloride

Chlorobenzene (MS)

Chloroethane

METHOD
(Prep)

802 1 (5035)
8021 (5035ext)

8021 (5035 )
8021 (S03SexO

8021 (5035)
8021 (5035ext)

8021(5035)
8021 (5035ext)

8021 (5035)
802 1 (5035ext)

3021(5035)
8021 (5035ex t )

8 0 2 1 ( 5 0 3 5 )
802 1 (5035 e x < )

8021 (5035)
8021 (5035ext)

8021 (5035 )
8021 (5035ext)

8021 (5035)
8021 (5035ext)

8021 (5035)
8021 (5035ext)

8021(5035)
8021 (5035ext)

REF

2
2
2
2
;>

2
2
2
2
2
2
•"Ii.

2
"ii.

I
2
2
2
2
7.
2
2
2
2

ACCURACY*
(% R«c)
54- 154
54- 154
43- 179
43- 179

3 4 - 1 2 8
34-128
74-171
74-1.71
74-148
74-148
19-221
19-221
50- 150
50- 150
5 0 - 1 5 0
50- 150
49- 188
49- 188
76- 142
76- 142
56-122
56-122
34-227
34-227

PRECISION*
(% RPD)

:£31
<3I
: £5S
<56
<;52
<52
<54
<54
<AO
<40

<78
S78
£25
£25
<25
<25

£48
£48
£50
<50
<? S

£25

:£52
£52

MDL"
(ug/kg)

3.3
130
2.5
100
2.0
80
1 . 1
44

2.5
100
4.0
160
1 . 1
44
2.8
1 1 0
1 .2
43
1 .4

76
0.74
30
4.0
160

RLA
(ug/kg)

5.0
200
25

1000
5.0
2(30
5.0
200
25

1000
5.0
200 '
5.0
200
5.1)
200
5.0
200
5.0
200
5.0
200
5.0
200
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, Q'A OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR. SOLIDS AND SEMISOLIDS

PARAMETER

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

Dibromochloromethane

1 ,2"Dibromo-3 -chloropropane

1,2-Dibromoethanc (EDB) '

Dibromoinethane

1,2-Dichlorobenzene

1,3-Diehlorobenzene—

1,4-Dichlorobenzene

METHOD
(Prep)

8021 (5035)
8021 (5035ext)

8021 (5035)
8021 (5035ext)

8021(5035)
3021 (5035ext)

8021 (5035)
802 1 (5035ext)

8021 (5035)
8021 (5035ext)

8021 (5035)
802 1 (5035ext)

8021 (5035 )
8021 (5035ext)

8021 (5035)
802 1 (5035exi)

8021(5035)
8021 (5035ext)

8021 (5035)
802 1 (5035ext)

8021 (5035)
8021 (5035ext)

REF

2
2
2
2
2
2
2
2
2
2
2
-|

2
2
2
2
2
2
2
"1i.

2
•>

ACCURACY
Hi

(% Rec)
6 3 - 1 8 1
6 3 - 1 8 1
29 - 173
29- 173
70-140
70- 140
7 7 - 1 3 6
7 7 - 1 3 6
7 0 - 1 6 1
70- 16 1
24- 14 :5
24- 14 .5
34 - 168
34- 168
37-2 14
37-2 14
5 7 - 1 1 8
5 7 - 1 1 8
5 7 - 1 1 7
5 7 - 1 1 7
5 9 - 1 1 7
.59- 1 17

PRECISION*
(% RPD)

£36
£3(5
S53
<;53
<27
<2.1
<27
<27
<;:56
556
S56
S56
£77
£77

£59
<59
<39
<39
<28
<28
£42
£42

MDL**
(ug/kg)

2.4
96
3 .3
130
1 .2
48

0.90
36
1 .9
76
3 .9
160
2.0
80
1 . 5
60

0.96
38
1 .0
40
1 .3
52

RLA
(uB'kg)

5.0
200
5.0
200
25

1000
25

1.000
5 .0
200
25

1000
10

400
10

400
5.0
200 }
5.0
200
5.0
500
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TABLE 5.2. LABORATORY AJN'ALYTICAL METHODS, OA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Dichlorodifluoromethanc

1,1-Dichloroethane

1,2-Dichloroethane

l , l-Dichloroethene(MS)

cis*l,2-Dich!orocthene

trans-1 ,2-Dichlorocthene

1,2-Dichloropropane

1,3-DichJoropropane

2,2-Dichloropropane

1,1-Dichloropropene

cis-l,3-Dichloropropene

trans-1, 3-Dichloropropene

METHOD
(Prep)

802 1(503 5)
8021 (5035ext)

8021 (5035)
8021 (5035ext)

8021 (5035)
8021 (5035ext)

8021 (5035)
8021 (5035ext )

8021 (5035)
8021 (5035e x t )

8021 (5035)
8021 (5035ext)

8021(5035)
8021 (5035ext)

8021(5035)
8021 (5035ext)

8021(5035)
8021 (5035ext)

3021(5035)
S02l(5035«t)

8021 (5035 )
8021 (5035ext)

802 1 (5035)
8021 (5035ext)

REF

2
2
2
2 --
2

2
2
"Ii.

"1t.

2
2
2
2
2
2
2
2 "
2
2
2
2
2
2
2

ACCURACY*
(% Rec)
27-207
27-207
48-209
48-209
49-207

49-207
56- 185
56- 185
40- 1 .38
40- 138
64-139
64-139
62-178
62-178
53-150
53-150
40- 133
40-138
42-141
42- 14 1
44-146
44-14(5
30- 152
3 0 - 1 5 2

PRECISION*
(•/. RPD)

<50
<50
<36
536
<58

:S5S
<35
<35
<39
<39
<43
<43
<45
<45
<57
£57
<39
<39
£50
<50
S45
<AS
S55
<55

, ______________ „ _____

MDL**
(ug/Kg) '

2.8
1 1 0
2.8
1 1 0
1 . 1
44
2.0
80
1 . 6
64
1 .8
72

0...59
24
1 .6
64
1 .3
52
1 .2
48
1 .2
48
1 .5
60

RLA
(iit/kg)

5.0
200
5.0
200
5.0
200
5.0
200
5.0
200
5.0
200
5.O..
200
5.0
200
5.0
200
5.0
200
.5.0
200
5.0
200
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TABLE 5.2. LABORATORY AJN ALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Ethylbenzene

Hexachlorobutadiene

tsopiropylbenzene

p-Isopropyltoluene

Methylene chloride

Meihy t-butyl ether (MTBE)

Naphthalene

n-Propy!benzene

Styrene

1 , 1 , 1 ,2-TetrachIoroethane

1,1,2,2-Tetrachloroethane

METHOD
(Prep)

8021 (50 :35 )
3021 (503Sext)

802 1 ( 5035 )
- • 8021 (5035ext)

8021(5035)
8021 (5035ext)

•8021 (5035)
3021 (5035e:x")

8021 (5035)
8021 (5035ext)

8 0 2 1 ( 5 0 3 5 )
8021 (5035ext)

8021(5035)
8021 ( :5035ex i )

802 1 (5035 )
8021 (5035cxt )

8021 (5035)
8021 (5035ext)

8021(5035)
8021 (5035ext)

8021 (5033)
8021 (5035ext)

REF

2
2
2
2
2
2
2
"1

2
2
2
2
2
"1i.

2
2
2
2
2
2
2
2

ACCURACY'
(% Rec)"
6 8 - 1 1 8
6 8 - 1 1 8
5 2 - 1 4 5
52 - 145
50-150
50- 150
50- 150
50- 150
40-224
40-224
7 0 - 1 3 0
70- 130

, .67- 133
67- 133
50 - 1 50 '
50- 150
70- 130
70-130
75-145
75-145
5 8 - 1 6 6
58- 166

PRECISION*
(% RPD)

£29
£29
£41

£41
<27
£27
£25

£25
S40
<40
<;30
<3C)
£42
£42
£25
£25
£30
£30
S41
£41
£48
£48

MDL**
(ugrttg)

1 .6
64
2.0
80
1 .3
52
1 , 1
44
2.9
76
2.6
100
3.2
130
1 . 3
52

0.79
32
1 .5
60
2.3
92

HJL.A
(ttg/fcg)

5.0
200
5.0
200 •
5.0
200
5.0
200
25

1000
50

2000
5.0
200
S.O
200
5.0
200
5.0
200
5.0
200
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVIES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Tetrachloroethene

Toluene (MS)

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1 , 1 , 1 -Trichloroethane

1,1,2-TrichJoroelhane

Trichloroelhene (MS)

Trichlorofluoromethane

1 ,2 ,3 -Tri ch loropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl Chlori.de

METHOD
(Prep)

8021 (5035)
3021 (5035ext)

302 1 ( 5035 )
3021 (5035ex t )

802 1 (5035 )
3021 (5035ext)

802 1 ( 5035 )
3021 (5035e:«)

8021(5035)
302! (5035ext )

8 0 2 1 ( 5 0 3 5 )
3021 (5035ext)

802 1 ( 5035 )
8021 (5035ext)

8021(503.5)
8 0 2 1 (5035ext)

8021 (503 :5 )
8021 (5035exl)

802 1 (5035 )
802 l {5035ex l )

8021 (5033)
8021 ( :5035ext )

8021 (5035)
8021 (5035ext )

REF

2
2
2
2
2
2
2
2
2
->
] j

2
2
7

2
2
->
->
'>

2
2
2
2
2

ACCURACY"
(% Ilec)
5 3 - 1 5 0
53- 150
64-: 44
64-144
5 0 - 1 5 0
50- 150
4 4 - 1 3 9
44- 139
72-170
72-170
6 1 - 1 8 2
6 1 - 1 82
5 6 - 1 3 3
56 - 1 33
48- 165 1
48- 165
5 0 - 1 5 0
50-1 :50
32- 132
3 2 - 1 3 2
50- 150
50- 150
20-216
20-2 16

PRECISION"
(% RF'D)

:£57
<57
<25
<25
<26
<26
<53
<53
<47
<47
<53
<5.J
<25
<25
<37
<37
<43
<43
<44

<44
<2:5
523
<61
<6I

MDL**
(ug/kg)

0.49
20
1 . 2
48

0.77
31
1 .4
56
1 .4
56
1 . 9
76
1 . 3
52
2.9
120
1 .4
56
1 ,0
100

0,99
40
3.3
1 .30

RLA
(lIR/kg)

5.0
200
5.0
200
5.0
200
5 .0
200
5.0
200
5.0
200
5 .0
200
5.0
200
10

400
5.0
200
3.0
200
5 .0
200
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, Q A OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AMD SEMISOL1DS

PARAMETER

o-Xylene

m&p-Xylene

Total Xylenes

Surrogate* -2-Bromo- 1 -chloropropane

Surrogate* - Fluorobenzene

Surrogate* -l-Bromo-3-chloropropane

Surrogate*- Bromocriloromelhane

Surrogate*- a.a.a-Influorotoluene

Surrogate"- 1 ,4-Dichlorobuiane

Surrogate*- Bromochlorobenzene

METHOD
(Prep)

8021 (5035)
8021 (5035ext )

8 0 2 1 ( 5 0 3 5 )
8021 (5035exl )

8021 (5035)
8021 (503Sext)

8021(5035)
802 l (5035e x t )

8021 (503 ,5 )
8021 (5035ext )

302 1 (5035 )
8 0 2 1 (5035exi )

8 0 2 1 ( 5 0 3 5 1
8021 (5035ext)

8021 (5035 )
802 1 (50356x0

8 0 2 1 ( 5 0 3 : 5 )
802 1 ( ,5035ex . t )

8021 (5035)
802 1 ( 5035 e x t )

REF

2
2
2
2
2
2

2
2
2
-ii.'i*.
'i
'y
2
2
2
2
2
2
2

ACCURACY"
(% Rec)
5 0 - 1 5 0
50- 150
62 - 1 38
62- 138
62- 138
6 2 - 1 3 8
70-1 30
7 0 - 1 3 0
43- 137
4 3 - 1 3 7
4 3 - 1 3 7
4 3 - 1 3 7
4 3 - 1 2 7
.13-127
4 1 - 1 5 6
4 1 - 1 5 6
7 0 - 1 1 0
70- 130
70- 130
7 0 - 1 3 0

PRECISION*
(% RPD)

S25
S25
S49
£49
549
<;49
NA
NA.
NA
MA
NA
NA
NA
NA
NA
NA
NA
NA
NA
MA

MDL**
("6*8)

0.99
40
1 . 9
76
1 .9
76
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
MA
NA

RLA
(ug/tcg)

5 .0
200
5.0
200
10

400
NA
NA
NA
NA
NA
MA
NA
NA
NA
NA
NA
NA
NA
NA

(ext)= methanol extraction; Iral methanol per gram of sample
"only one surrogate required per detector
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) IKOR SOLIDS AND SEMISOLIDS

PARAMETER

2-Chlorophenol (MS)
4-ChIoro-3-methylphenol (MS)
2,4-DichIorophenol
2,6-Dichlorophenol
2,4-DimethyIphenoI
2,4-Dinitrophenol
2 --Methyl-4, 6 -dinitrophenol
3 and 4- Methyl phenol (rri & p cresol)
2-Methyl phenol (o-cresol)
CresoJs (total)
2-Nitrophenol
4-Nitrophenol (MS)
Pentachlorophenol (MS)
Phenol (MS)
2.3,4,6-Tetrachlorophenol
2,3,4,5-TetrachJorophenol
Tetrachlorophenols (2,3,4,5 - 2,3,4,6)
2,4.6-Trichlorophenol
2,4,5-TrichlorophenoI
Trichlorophenols (2 ,4 ,5 + 2,4,6)
Surrogate ••
2,4,6-Tribromophenol
Surrogate -
2-1-luorophenol

METHOD
(Prep)

3041 (3550)
8041 (3550)
8041 (35 :50)
8041 (3550)
8041(3550)
8041 (3550)
804 1 (3550 )
3041 (3550)
8041 (3550 )
8040(3550)

8 0 4 1 ( 3 5 5 0 )
8041 (3550)
8041(35.50)
804 1 (3550 )
8 0 4 1 ( 3 5 5 0 )
8041 (3 :5 :50)
8040(3:5:50)
8041(3:5.50)
8041 (3 :5 :50)
804 1 (3550 )

8041 (3550 ' )

8041 (3550)

RE

2
2
2
2
2
2
2
2
2
2
2
2
2
•?

2
;>

2
•>
•j
2

2

2

ACCURACY*
(% Rec)
27- 150
10 - 14 :5
1 0 - 1 : 5 9
38- 125
24- 1 18
12- 145
30 - 1 36 '
1 0 - 1 : 5 0
10 - 1 , 50
10- 1 :50
4 3 - 1 1 7
1 0 - 1 83
10-2.34
10 - 1 33
50- 1 :50
50- 150

NA
5 3 - 1 1 9
5 3 - 1 1 9

NA

1 0 - 1 3 8

1 0 - 1 3 8

PRECISION*
(% RPD)

<2<5
<39
:£40
<25
<40

<65
<;40
<5<CI
<50
<;.50
<40

< ;34
<;80
<30
<40

<40

NA
<40
<40
NA

NA

NA

MDL**
(uj/kg)

186
146
159
64
131
143
154
:so
92
82
127
2 18

22-'
146
160
120
160
201
100
100

NA

NA

RLA
(UETkg)

330
330
330
330 .
330
1700
1700
330
330
330
330
1700
1700
330
330
330
330
330
330
330

NA

NA
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEM1SOL1DS

PARAMETER

Butyl benzyl phthalate (MS)
Bis(2-ethylhexyl) phthalate (MS)
Di-n-butyl phthalate (MS)
Diethyl phthalate (MS)
Dimethyl phthalate (MS)
Di-n-octyl phthalate: (MS)
Surrogate-2-Flurobiphenyl
Surrogate -
2,4,5,6-Tetrachloro-m- xylene (TCMX)
Surrogate-
Decachlorobiphenyl (DCB)

METHOD
(Prep)

8061 (3550)
8061 (3550) •
8061 (3550)
8061 (3550)
3061 (3550)
8061 (3550)
8061 (3550)

806 1 (3550 )

8061 (3550)

REF

2
->

2
2
2
2
"ii.

-i

2

ACCURACY"
(% Rec)

36-209
3 9 - 1 9 5
34- 195
43- 154
3 7 - 1 4 7
37- 147
10 - 150

3 0 - 1 5 0

3 0 - 1 5 0

PRECISION*
(•/. RPD)

<66
554
<4 1

<34

. <31
<86
MA

NA

NA

MDL""
(ug/kg)

28
34
23
21
23
35
NA

NA

NA

RJLA
(tg/'kg)

330
330
330
330
330
330
NA

NA

NA.

TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AiN'D SEMISOLIDS

PARAMETER

N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Surrogate -
Triphenylphosphate

METHOD
(Prep)

8070(3550)
8070(3550)
8070(3550)

8070(3550)

REF

2
2
2

"1

ACCURACY*
(% Rec)

13- 109
45- 146
1 0 - 1 3 9

10- 137

PRECISION*
(% RPD)

<50
<50
<50

NA

MDL""
(uB'kg) .

12
6.8
5 .7

NA

RJLA
- (ug/kg)

67
67
100 •"
MA
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Aldrin (MS)
Benfluralin
alpha-BHC
beta-BHC
Gamma-BHC (Lindane) (MS)
delta-BHC
Captafol
Captan
Technical ChJordane
alpha Chlordane
Gamma Chlordane
Chloiobenzilate
Chloroneb
Chloropropylate
Chlorothalonil
Dacthal (DCPA)
4,4'-DDD
4,4'-DDE
4,4'-DDT (MS)
Dicofol (Kelthane)
Dieldnn (MS)
Endosulfan I
Endosulfanl l
Endosulfan sulfate
Endrin(MS)
Endrin aldehyde
Endrin ketone
EtridJuzole
Heptachlor (MS)
Heptachlor epoxide
Lsodrin
Kepone( 1 )
Methoxychlor
Mirex

Penlachloronitrobenzene (PCNB)

METHOD
-. - (Prep)

308 1 (3 :5 .50 )
3 0 8 1 ( 3 5 5 0 )
308 1 (3550 )
8 0 3 1 ( 3 5 5 0 )
,808 1 ( 3550 )
808 1 ( 3550 )
8081 (3550 )
8081 (3550)
8 0 8 1 ( 3 5 5 0 )
8081(3550)
808 1 (3550 )
8081 (3550 )
808 1 ( 3550 )
808 1 (3550)
8081(3550)
8081 (3550)
808 1 ( 3550 )
808 1 (3550 )
8081 (3550)
8081 (3550 ) ' "
8 0 8 1 ( 3 5 5 0 )
808 1 (3550 )
8081 (3550 )
8 0 8 1 ( 3 5 5 0 )
808 1 (3550 )
8081 (3550 )
808 1 (3550 )
8081 (3550 )
8081 (3 :550)
808 1 (3550 )

•- 808 1 ( 3550 )
808 1 ( 3550 )
808 1 ( 35 : 50 )
8081(3550)
8081 (3 :550 )

REF

2
2
2
2
2
2
2
2
2
2
2
7.
i
~\
L.

~\
(.,

-1

2
-ii.
2
"1i.

-|

2
2
2
2
2
•>
;>
2
;>
2
*)

2
;>

2

ACCURACY*
(% Rec)
10- 144
40-140
22- 10 1
1 2 - 1 20
1 2 - 1 3 8
1 0-1 "2
20- 180
40- 150
4 5 - 1 1 9
45- 140
1 1 - 1 4 1
50- 150
49- 125
5 1 - 1 2 5
35- 130
75- 127
2 8 - 1 3 4
34- 12 1
29 - 1 34
40- 125
2 8 - 1 3 7
1 0 - 1 4 1
1 0 - 1 5 9

PRECISION*
(% RJ'D)

S3 3
<40
<40
<40
<,37
<47

• <50
<40
<40
<40
<40
<40
,S30
<30
<40
<27

<50
<25

MDL**
(ug/kg)

0. 1 .5
0.33
0 . 1 3
0.62
0.57

0.083
0.83
0.25
3.4

0.23
0.20
2.3
3 .2
4.0
1 .7

0.024
0.35
0.24

<26 0 .35
S40 1 .7
<30 0.24
<40
S65

2 6 ' 1 4 4 S50
3 3 - 1 4 9 ; <32
1 1 0 - 1 3 0
29- 1 12
50 - 125
17 - 133
15 - 142
10 - 1 . 50
1 0 - 1 5 0
24- 1 .52
20-100
40- 1 . 50

<86
<31
£30
£38
<40

<50
<50
<40
<50
<40

0 . 1 4
0.43
0.44
0.42
0.24
0.6:5
0.33
0,20
0 . 1 2
0.36
0 . 8 5
0 .5 1
1 . 6

0. 1 3

RLA
(ug/kg)

1 .7
0.33
1 . 7
1 .7
1 .7 ,
1 .7
3.3
1 .7
17
1 .7
1 . 7
17
13
16

6.7
1 .7
3.3
3.3
3.3
20
3.3
1 .7
3.3
3.3
3.3
3.3
3.3

0.33
1 .7
1 .7
3.3
170
17
33
3.3
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (IVCDL) FOR SOLIDS AND SEWUSOLIDS

PARAMETER

Pendimethalin
Permethrin (total)
Propachlor
Toxaphene
TrifluraLin
PCB-1016
PCB 1221
PCB 1232
PCB -1242
PCB-1248
PCB-1254
PCB- 1260
PCB- 1268
Surrogate -
Dibutylchlorendate (T)BC)
Surrogate •
2,4,5,6-Tetrachloro-m-xylene(TCMX)
Surrogate-
Decachlorobiphenyl (DCB)

METHOD
(Prep)

8081(3550)
8081 (3550)
8081 (3550)
8081 (3550)
8081(35.50)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(35:50)
8082(3550)
8082(3550)
8082(3550)

• 8081(3:550)

8081/8082(3550)

8081/8082(3550)

REF

^

2
2
2
2
2
1,

"\1.

2
2
2
2
-i

2

2

2

ACCURACY*
(% Res)
35- 125
40-140

5 1 - 1 2 5
41 - 1 26

40-140
34-138
1 5 - 1 7 8
1 0 - 2 1 . 5
39- 150
38- 158
40-122
39- 138
40-140

30-150

30-150

30-1 .50

PRECISION*
(% RPD)

<50
<50
<3C>
<50
£40

' <44
<30
<30
<30
<30
<30
<30
<30

NA

NA

NA

MDL**
(ug/kg)

17
8.2
2.5
33

0.20
5.7
7.6
3 .5
5.5
5.9
8.2
8.0
4.0

NA

NA

NA

RLA
(ug/kg)

67
33
16

1 7 0 .
0.66
33
67
33
33
33
33
33
33

NA

NA

NA
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEM1SOLIDS

PARAMETER

individual Conveners (*)
2,4'-Dichlorobiphenyl (8)
2,2',5-TrichIorobiphenyl ( 18 )
2,4,4'-Trichlorobiphenyl (28)
2,2',3,5'-Tetraclilorobiphenyl (44)
2,2 1,5,5'-Tetrachlorobiphenyl{52)
2,3',4,4'-Tetrac:hlo:robiphenyl[66)
3,3',4,4'-Tetracti ]orobiphenyl{77)
2,2 1 ,4,5,5 1-Pentachlorobiphenyl(10l)
2,3,3 >,4,4'-Pentachlorobiphenyl(l05)
2,2',4,5,5'-Pentachlorobiphenyl(101)
2,3',4,4',5-Pentachlorobiphenyl( l I8)
3,3',4>4',5-PenbJchlombiphi:nyl ( 126)
2 >2',3,3',4,4'-Hexachlorobiphenyl(128)
2,2 •,3,4,4',3 '-Hexachlorobiphenyl ( 1 38)
2,2',4,4 I,5,5 1-Hexachlorobiphenyl ( 153)
2,3,3',4,4',5-Hexachlorobiphenyl(I56)
2,3,3 ',4,4',6-HexachIorobiphenyl ( 158 )
2,3',4,4 > ,5,5'-Hexachlorobiphenyl ( 167)
3,3' ,4,4',5,5'-Hexach lorob ipheny l ( 169)
2,2',3,3',4,4 >,5-Heptachlorobiphenyl(l70)
2,2 ' ,3,4,4 ',5 .5 '-Heptachlorobiphenyl { 1 80)
2,2' ,3,4' ,5,5' ,6-Heptach lorob ipheny l ( 187)
2 >2' >3,3 l,4,4',5,6-OctachJorobiphenyl(195)
2,2',3,3 1 ,4,4 > ,5,5',6-Nonachlorobiphenyl(206)
Decachiorobiphenyl (209)
Surrogate -
2,4,5,6-TecrachIoro-m- xylane (TCiMX)
Surrogate-
Decachiorobiphenyl (DCB)
Surrogate-
Octachloronaphihalene

METHOD
(Prep)

REF ACCURACY*
(% Rec)

8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)

8082(3550)

8082(3550)

8082(3550)

2
2
2
2
2
2
2
2
')

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2

2

2

50-150
50- 150
50- 150
50-150
50- 150
50- 150
50- 150
50- 150
50- 150
50- 150
5ft- 150
50-150
50- 150
50- 150
50- 150
50- 150
50-150
50- 150
50- 150
50-150
5 0 - 1 5 0
50- 150
50-150
50-1 .50
50-1 .50

30 - 1 50

3 0 - 1 5 0

30- 150

PRECISION*
(% RPD)

MDL'"'
(U|J/l(g)

<50
<50
<50

" <50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
£50
<50
S50
<50
<50

MA

NA

MA

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

;NA
NA

NA

RLA
("8'1'B)

1.0
1 .0
1 .0
l .Q
1 .0
1.0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1 .0
1.0 -
1 .0
1 .0
1 .0
1.0
1 .0
1 .0
1 .0
1 .0
1 .0

NA

NA

NA

"These congeners are representltive of the 209 individual PCBs that may be determined using Method
8082. The number in parenthesis after the compound name is the PCB congener number. PCBs as
Aroclors are l isted in the previous section.
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

MonochlorobiphenyLs
Dihlorobiphenyls
Trichlorobiphenyls
Tetrachlorobiphenyls
Penlachlorobiphenyls
Hexachlo robiphenyls
Heptachlorobiphenyls
Octachlorobiphenyls
Nonachlorobiphenyls
Decachlorobiphenyl
Surrogate- Decachlorobiphenyt-
13C 12

METHOD
(Prtp)

680^(3550)
6807(3550)
6807(3550)
680/(3550)
6307(3550)
6807(3550)
680/(3550)
6807(3550)
6807(3550)
6807(3550)
6807(3550)

KEF

93
93
93
93
93
93
93
93
93
93
93

ACCURAeY"
(•/. Rec)
30- 130
3 0 - 1 3 0
3 0 - 1 3 0
40-140
40-140

40- 1 40
40-140

40- 140
3 0 - 1 3 0
30 - 130
3 0 - 1 3 0

PRECISION*
(% RPD)

<50
£50

<50
£50

. £50
£50
<50
£50
£50

£50
NA

MDL"
(ug/l(g)

0 .68
0.76
0.68
1 . 3

0.83
0.89
1 .6

0.95
1 .9
1 . 9
NA

RLA
(ug'kg)

3.3
3.3
3.3
6.7
6.7
6,7________
10
10
1 7
17

NA

TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (IVIDL) FOR. SOLIDS AND SEMISOLLDS

PARAMETER

2,4-Dinitrotoluene (MS)
2,6-Dinitrololuene (MS)
Surrogate •
2,4,5,6-Tetrach.Ioro-m-xylene
(TCMX)
Surrogate -
Decachlorobiphenyl

METHOD
(Prep)

8091(3550)(ECD)
8091(3550)(ECD)

8()91(3.550)(ECD)

809l(3550)(ECD)

REF

2
2

2

2

ACCURACY"
(% Rec)

10- 12 :5
10 - 126

30- 150

30- 150

PRECISION"
(% RPD)

<40
<40

NA

MA

MDL"
(ug'kg)

0.56
0 .65

NA

NA

RLA
(ug/kg)

10
10

NA

NA
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOUDS AND S E MIS O LIDS

PARAMETER

Anthracene* 1
Acenaphthene (MS)
Acenaphthylene
Benzo(a)anthracene*2
Benzo(a)pyrene (MS)
Benzo(b)fluoranthene*3
Benzo(k)fluoranthene*3
Benzo(g,h,i)perylene
Ciarbazolc
Chrysene*2
Dibenzo(a,h)anthracene*4
Fluoranthene
Fluorene (MS)
Indeno(l,2,3-cd)Pyrene*4
1 -Methylnaphtbalene
2-Methylnaphthalene
Napthalene (MS)
Phenanthrene* 1
Pyrene (MS)
Surrogate - 2-Fluorobiphenyl
Surrogate •• o-Terphenyl

METHOD
(Prep)

8100(3550)
8100(3550)
8 100 (3550 )
8100(3550)
8100(3550)
8100(3550)
8100(3 :550)
8 100 (3550 )
8 100 (35 :50 )
8 100 (3550)
8 100 (3550 )
8 100 (3550 )
8 1 0 0 ( 3 5 5 0 )
8 100 (3550 )
8100(3550)
8 1 0 0 ( 3 5 5 0 )
8100(3550)
8 1 0 0 ( 3 5 5 0 )

- 8 100 (3550 )
8 1 0 0 ( 3 5 5 0 )

8100

REF

2
2
2
2
2
2
2
i

I
2
2
2
2
2
'Ii.

2
-|

2
2
'>

12

ACCURACY"
(•/• Rec)

3 8 - 1 1 8
24- 1 14
3 6 - 1 1 4
30- 127
3 5 - 1 3 6
26- 128
26- 128
2 5 - 1 2 6
40-140
30-127
20- 1 .3 1
28- 132
32 - 1 14
20- 13 1
20-140
20- 140
10- 133
3 8 - 1 1 8
39- 12 1
1 0 - 1 5 2
1 5 - 1 54

PRECISION*
(% RPD)

<32
<32
<32
<42
<45
<41

<41

<42
<40
<42

<47

£33

£33

<47

£50
£50
<45
<\2
<32
MA
MA

MDL**
OS/kg)

28
12
1 1
35
36
24
24
24
42
35
47
28
9.7
47
IS
18
19
28
14
NA
NA

RL-*
(ug/kg)

330
330
330
330 -
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
NA
NA

*# =: where the number is the same for any 2 compounds, these compounds; cannot be routinely resolved hromatograpllically and are
Iherfore reported as a combined result.
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AMD
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOL1DS

PARAMETER

Bis(2-chloToethoxy)melhane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
4-Brotnophenyl phenyl ether
4-Chloroph.enyl phenyl ether
Surrogate -
2,4,5,6-Tetrachloro-m-xylene
Surrogate -
Decachlorobiphenyl

METHOD
(Prep)

81 10 (3550)
8 1 10 (3550 )
8110(3550)
8110(3550)
8110(3550)

8110(3550)

8 1 10 ( 3550 )

RE.F

2
2
-)i.

2
2

2

->i:

ACCURACY*
(% Rec)

12 - 128
1 1 - 1 5 2
9- 165
D-189
D-170

30- 150

3 0 - 1 5 0

PRECISION"
(% RPD)

£50
<50
<:50
<50
<50

NA

NA

MDL*"
(ug/kg)

79
120
58
46
500

NA

NA

RLA
(ug/kg)

170
670
330
170 '
1300

NA

1 NA

TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AJN'D
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AJN'D SEMISOLIDS

PARAMETER

2-ClilororiaphthiIene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Hex&chlorobenzene
Hexachlorobutadiene
Hexachlorocylcopentadiene
Hexachloroethane
1 ,2,4-Trichlorobenzen*
Surrogate ••
2,4,S,6-TetracWoro-m-xylene(TCMX)
Surrogate •
Decachlorobiphenyl (DCB)

METHOD
(Prep)

8121 (3550)
8 12 1 ( 3550 )
8 1 2 1 ( 3 5 5 0 )
8 1 2 1 ( 3 5 5 0 )
8 12 1 (3550)
8121 (3550)
8121 (3550)
8121 (3550)
8 1 2 1 ( 3 5 5 0 )

8 12 1 (3550

8121 (3550)

REF

2
2
2
2
2
2
2
?

2

2

2

ACCURACY*
(% Rec)

9-148
9-160
D- 150
1 3 - 1 37
1 5 - 1 5 9
D-139
D-ll l
8 - 1 3 9

50- 150

30- 150

30-150

PRECISION*
(% RPD)

<50
£50
<50
<50
<;50
<5Q
<50
550
<50

NA

NA

MDL**
(ug/kg)

42
28
34
120

0.12
0 . 17
0.80
0.1 1
5 . 8

NA

NA.

RLA
(ug/kg)

330
330
330
330
3.3
3 .3
3.3
3.3
3.3

NA

NA
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'•' ..
TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND

METHOD DETECTION LIMITS (IVIJDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Acephate(l)
\fctbamido|pihos(l)
Alachlo:
Ametryn
Atrazine
Azinphos methyl
Benoxacor
Bo!star(SuIprofos)
Bromacil
Butyiate
Carbophenothion (Trithion)
Chlorpyrifos
Chlordimeform
5-Chloroaminotoluene

METHOD
(Prep)

1657
1657

8 1 4 1 ( 3 5 5 0 )
8 14 1 (3550 )
8 1 4 1 ( 3 5 5 0 )
8141 (3550)
8141(3550)
8141 (3550)
8 14 1 ( 3550 )
8 1 4 1 ( 3 5 5 0 )
8 1 4 1 ( 3 5 5 0 )
8 1 4 1 ( 3 5 5 0 )
8 1 4 1 ( 3 5 5 0 )
8 1 4 1 ( 3 5 5 0 )

Cyanazine ' 8 141 (3550)
Coumaphos 8 14 1 ( 3 5 5 0 )
Cycloatc 8 1 4 1 ( 3 5 5 0 )
Demeton-0
Demeton-S
Diazinon (MS)
Dichlofenthion
Dichlorvos
Dimethoate
Disulfoton
Dioxathicm
EPN
EPTC
Ethion
Ethoprop
Famphur
Fenamiphos
Fensulfothion
Fenthion
Fonophos
Hexazinone
Isofenphos
Malatbion

8 1 4 1 ( 3 5 5 0 )
8141 (35.50)
8 14 1 ( 3550 )
8 1 4 1 ( 3 5 5 0 )
8141 (3550)
8 14 1 (3550 )
8 1 4 1 ( 3 5 5 0 )
8 14 1 ( 3550 )
8 1 4 1 ( 3 5 5 0 )
8141 (3550)
8 14 1 (3550 )
8 14 1 ( 3550 )
8 14 1 (3550 )
8141(3550)
3 141 (3550)
8 1 4 1 ( 3 5 5 0 )
8 1 4 1 ( 3 5 5 0 )
8 1 4 1 ( 3 5 5 0 )
8141(3550)
8141 (3550)

REF

72
72
2
•2
2 -
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
;)
2
2
2

ACCURACY*
(% Rec)
40-140

13-98
4 0 - 1 4 0
40- 140
57- 123
1 (5- 129
48- 1 13
58-156
40-140
3 8 - 1 4 5
1 1 - 1 7 5
2 2 - 1 1 0
DL- :2 !
37- 106
40-150
5 1 - 1 4 7
46- 159
3 6 - 1 2 0
1 .7 - 13 1
4 1 - 1 2 8
10 - 1 32
10- 130
38-120
10 - 1 .34
40-1 ,40
48- 124
46-154
10-200
5 8-1 13
10 - 129
40-160
43-14:5
1 10 - 128
40- 160
40- 140
40-160
10- 14 1

PRECISION*
(% RJP'D)

<50
<33
<30
<50
<39
<50
£46
&40
<50
<76
<AO

MDL**
(uBOfgl

42
15

4.6
8 . 5
1 1

7.0
132
5.5
6. 1
73
6,2

<;4(, 4.3
<67

____ S42 _____
<23

____ £iQ ____ :.:
<47

____ :iJj:i _____
<_A
<30

___ s_5£ ___
___ iifl ___

___ <_D ____
<93
<50
<:so
<55

___ <:IQ ___
___ <tli! ___

£60
___ <iQ ___
___ <_U ___

<60
____ o_Q ___
, __ <_n __
, ___ <i2 ___
, ____ :5i4j:i ___

1 1 5
132
22
8 .5
28
4.8
4.0
7.0
6.9
1 .3
1.5
2.6
38
1 1
32
3.2
9.7
4.3
20
6.3
2.4
8.2
14
3.2
7.6

RLA(ug/kej
167
66
33
66
66.
66

330
33
66
66
66
33

330
3 3 0
33

3JO
66
83 '.,.
83
33
33 - -
66
66
66

330
33
66
17
17
66
17

330
33
33
33
17
33
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TABLE 5.1, LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Merphos
Metalaxyl
Methyl chlorpyrifos
Metolachlor
Metribuzin
Mevinphos
Molinate
Monocrotophos
Naled
Norflurazon
Parathion, ethyl (MS)
Parathion, methyl (MS)
Pebulate
Phorat.fi
Prometon
Prometryn
Propazine
Ronnel (MS)
Simazirie
Stirophos (Tetrachlorvinphos)
Sulfotepp (MS)
Terbufos
Terbutryn
Terbutylazine
Thionazin (MS)
Tokuthion (Prothiofos)
Triadimefon
Trichloronatt
Tris-(2,3-DibromopTopyl) phosphate
Vemolate
Surrogate -
Triphenylphosphate

METHOD
(Prep)

3141(3550)
8 14 1 (3550 )
8 14 1 ( 3550 )
8141(3550)
8141 (3550)
8 14 1 ( 3550 )
8141 (3550)
8141 (3550)
8 1 4 1 ( 3 5 5 0 )
8141 (3550)
8141 (3550)
8 1 4 1 ( 3 5 5 0 )
8141 (3550)
8141 (3550)
814 1 (3550 )
8141 (3550' )
8141 (3 :5 :50 )
8 14 1 ( 3550 )
8141(3550)
8 14 1 ( 3550 )
8 14 1 ( 3550 )
8141 (3550)
8 14 1 (3550)
8 14 1 ( 35 :50 )
8141(35.50)
8 1 4 1 ( 3 5 5 0 )
8 1 4 1 ( 3 5 5 0 )
8141(3550)
8141 (3550)
8 14 1 ( 3550 )

8 14 1 (3550 )

REF

2
2
2
2
2
2
2
2
2
2
2
2
•">

2
2
2
2
2
2
"1i.

2
2
2
2
2
2
2
2
2
2

2

ACCURACY"
(% Rec)
30- 147
40- 140
10- 164
28-130
40-140
30-100
37-127
40- 140
5 4 - 1 3 0
40-140
24-1 .5 1
3 6 - 1 4 9
22-172
3 6 - 1 2 5
40-: 140

40-140
40-140
26-130
10 - 18 1
36- 126
1 3 - 1 7 1
40-140
40-140
40- 140
10- 1 16
14 - 128
40- 140
49- 16 1
5 7 - 1 5 9
39- 147

30- 137

PRECISION*
(% RPD)

<40
S50
<50
£54
<50
:£40
£74

£50
£40
£50
£79
<40
<50
<40
£50 ~
<50
<55
:£35
<59
<40
£65
<50
£50-
< ::50
<60
<40
<50
<40
<48

<45

NA

MDL*'
("B*g)

10
8.2
6.3
5.5
5.5
3 .8
25
130
6.9
14
6.8
4.2
30
2 .4
5 .9
31
24
4.0

- 16
5.4
7 . 7
8.4
82
58
2.9
9 . 1
7.2
3.6
730
1 1

NA

RI...A
("B'1'8)

33
33
33
33
33
66
66

330
330
33
33
17
33
33
66

(56
66
33
66
33
1 .7
17

330
66
33
33
33

330
1000
66

NA
(1) Determined by NPD.
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Bentazon
2,4-D (MS)
Dalapon
2,4-DB
DicEunba
Dichlorprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
P'idorarn
2,4,5 -T (MS)
2,4,5-TP (Silvex) (MS)
Surrogate -
2,4-DichJorophenoxy butanoic acid (2,4-DB)
Surrogate •
2,4-DichJorophenyi acetic acid (DCAA)

METHOD
(Prep)

8 1 5 1
8 15 1
8 1 5 1
8 1 5 1
8 1 5 1
8 1 5 1
8 1 5 1
8 1 5 1
8 1 5 1
8151
8 1 5 1
8 1 5 1

- 8 1 5 1

8 1 5 1

8 1 5 1

REF

t
->

2
2
2
2
2
2
2
2
2
2
2

2

2

ACCURACY*
(% Rec)
30- 130
19 - 153
10-170
20-160
20-160
30-170
10- 130
10- 130
10- 130
10-150
10 - 150
14-143
27-120

30-160

30- 189

PRECISION*
(% RPD)

<48

£47

S40

£40

<40

<40
<50
< i :50
<;.50
<40
<40
<;S9
<51

NA

MA

MDL**
(ug*8)

1 1
1 .6
23
(5.4
1 .2
2.7

"8 .3_______
740
400
0.96
1 .2
1 .0

0.90

NA

NA

Ri,A
(ug*g)

35
8.3

2000
8.3 .
20
100
100

2000
2000

17
3.3
3,3
3,3

NA

NA
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AMD SEMISOLIDS

PARAMETER

Acetone

Acetonitrile

Acmlera

Acrylonitrile

Benzene (MS)

Benzyl Chloride

Bromobenzene

Broraochloromethane

Bromodichloromelhane

Bromoform

Bromo methane

2-Butanone (MEK)

n-Butylbenzene

sec-Butylbenzene

ten-Butylbenzene

Carbon diaulfide

Carbon tetrachloride

Chlorobenzene (MS)

METHOD
(Prep)

32.60(5035)
8260{5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext )

8260(5035)
8260(5035ext)

8260(5035)
8260(503 5 ext)

. 8260(5035)
S260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(503 5 ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext )

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext )

8260(5035)
8260(5035ext )

REF

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
^
2
2
2
2
2
2
2
2
2
2
-i4.
•>
-j
7

ACCURACY*
(% Rec)
43-154
43- 154
78- 15 1
78- 15 1
22-164
22-164
4 1 - 140
41 - 140 ..
' 19-142
49- 142
50-1 .50
50-150
34-14:5
34-145
4 1 - 1 4 6
41 - 146
32- 149
32-149
4 1 - 1 3 8
4 1 - 1 . 38
23 - 173
23 - 173
45-154
'15-154
29-142
29-1.42
35- 142
35- 142
54-130
54-130
40-135
40- 135
40- 135
4 0 - 1 3 5
6 6 - 1 3 . 5
66 - 1 35

PRECISION*
(% RPD)

528
£28
<40

<40
£65
<65
:£40
£40
£42
£42
<40
<40
£33
£33
<30
<40
£33
£33
S24
<24
<79
£79
£39
539
<,72
:£72
S63
£63
£40

<40
<68
<68
<59
£59
£34
<34

MDL**
(ug/kg)

3 .6
140
62

6200
38

1 SCO
1 1

440
1 . 7
68
25

1000
1 . 2
48
1 . 2
48

0.88
35

0.82
33
3.6
140
3.3
130
2. 1
84
2,4
96
2.0
80
2.2
88
1 . 9
76
1 . 3
52

R1.A
(ug/kg)

50
2000
200

8000
100

4000
100

4000
5.0
200
1 .00

4000
5.0
200
5 .0
200
5.0
200
5.0
200
10

400
25

1000
s.o
200
5.0
200
5.0
200
5.0
200
5 .0
200
5 .0
200
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*'

TABLE 5.2. LABORATORY ANALYTICAL, METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SHVUSOLIDS

PARAMETER

2-Chloro-l,3-butadiene (Chloroprene)

Chlo methane

2-Chloroethyl vinyl ether

Chlorofonn

Chloromethane

3-Chloropropene (Ally! chlonde)

2-Chlorotoluene

4-Chlorotoluene

Cyclohexanone

Dibromochloromethane

l,2-Dibromo-3-chloropropane (DBCP)

I,2-Dibromoethane(EDB)

Dibromomethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

trans-l,4-Dichloro-2-butene

Dichlorodifluoromethane

METHOD
(Prep)

8260(5035)
8260(503 5ext)

8260(5035)
8260(503 5ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(503 5exl)

8260(5035)
8260(5035ex t )

8260(5035)

8260(5035ex l )
8260(5035)

8260(5035ext )
8260(5035)

8260(5035exO
8260 (5035)

8260* * (5035ex t )
3260(5035)

8260(5035ext)
3260(5035)

8260(503 5ext)
3260(5035)

8260(503 Sext)
8260(5035)

8260(5035eja)
8260(5035)

8260(5035exO
8260(503:5)

8260(5035ext)
8260(5035)
8260(5035)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035ext )

REF

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY*
(% Rec)
23-256
23-256
30- 135
30- 135
D-208
D-208
50- 133
50-133 '
32-1 .42
3 2 - 1 4 2
50 - 1 50
5 0 - 1 5 0
3 4 - 1 5 0
34- 150
3 4 - 1 3 9
34 - 1 39
3 8 - 1 1 1
3 8 - 1 1 1
47- 135
47- 135
28-148

'28-148
29- 16 1
29- 16 1
3 5 - 1 5 5
35- 1 :55
37- 139
37- 139
35- 143
3 5 - 1 4 3
34-138
34- 138
79- 178
79- 178
53- 126
53 - 1 26

PRECISION"
(% RJP'D)

£65
£65
£51
£51
£28
£28
£38
£38
£53
£53
£40
£40
£33
£33
£37
£37
S52
S52
<22
<22
<36
S3 6
S40
<;.«(>
<24
<24
<;28
<28
<34
<34
<36
<36
<40
:S40
S41
<41

MDL"*
(ug/kg)

1 .7
68
2.2
88
3.2
130
1 . 7
68
1 .3
52

0. .26
10
1 .0
40
1 .2
48

240.
9600
0.34

34
0.61

24
0.86

34
0.93
37
1 . 1
44
1 .3
52
1 .4
56

0.94
38
2.4
96

RLA
-f«g*g)

5.0
200
1.0

400
50

2000
5.0
200
1.0

400
5.1 )
200
5 .0
200
5.0
200
750

3000C
5.0 """
200
10

400
5.0
200
5.0
200
5.0
200
5.0
200
5.0
200

10
400
5.0
200
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLLDS

PARAMETER

1,1-Dichloroethane

1 ,2-Dichloroethane

ds-l,2-DichloTOei:h<:ne

trans- 1 ,2-Dichloroethene

l,l-Dich!oroethene(MS)

1,2-DichLoropropane

1,3-Dichloropropane

2,2-Dichloropropane

1,1-Dichloropropene

cis-1 ,3'Dichloropropene

trans-l,3-Dichloropropetie

Diethyl ether

Ethanol

Ethyl Acetate

Ethylbenzene

Ethyl methacry late

Ethylene oxide

Hexachloro butadiene

2-Hexanone

METHOD
(Prep)

8260(5035)
8260(5035ext)

8260(5035)
8260(S035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(503 Sext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5 03 5)
8260(503 Sext)

82(50(5035)
8260(5035ext )

8260(5035)
8260(5035ext)

8260(50:55)
82 60(503 Sext)

8260(5055)
8260(5035ex t )

8240(5030)8260(5035)
8260(503 Sext)

8260(5035)
8260(503 Sext)

8260(5035)
8260(5035exl)

8260(5035)
8260(503 Sext)

8260(5035)
8260»*(5035ext)

8260(5035)
8260*'(5035ext)

8260(5035)
8260(503 Sext)

REF

2
2
2
•"Ii.

2
2
2
2
2
"1

2
2
2
2
2
2
2
2
2
2
2
2
't
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY*
(•/. Rec)
5 1 - 1 2 9
51 - 12 .9
• 19- 136
49-136
44-124
44-124
37- 142
37- 142
40- 164
40- 146
52- 124
52- 124
44- 136
44- 136
4 3 - 1 2 9
43- 129
34- 134
3 4 - 1 3 4
40- 133
40-133
45 - 13 1
4 :5 - 13 1
50 - 1 50
5 0 - 1 5 0
40- 160
40-160
73- 137
73-137
5 1 - 1 3 5
5 1 - 1 3 5
50- 150
50- 1 :50
D-411
D-41 1
30-140
30-140
45-127
45- 127

PRECISION*
(% RPD) --

<38
538
525
<2S
<37
<37
<;56
S56
<46
<46
S27
S27
<24
<24
£53
<53
<5S

.558
<34
<34
<50
<50
<40
<40
<40
<40
<:2 1
<21
<44
<44
<40
S40
£83
<83
<40
<40
<32
<32

MDL**
- (ug/kg)

1 .6
64
1 .2
48
1 .7
68
1 . 9
76
2.2
88
1 .4
56
1 .6
64
2.0
80
2 ,0
80 _

0.99
40
2.1
84
2.5
100
250

10000
1.7
68
2.0
80
1 . 6
64

900
36000

1 .4
56
4,8
190

RLA
(ug/kg)

5.0
2.00
5.0
200
5.0
200
5.0
200
5 .0
200
5.0
200
5.0
200
5.0
200
5.0
2,00 _
5.0
200
5.0
200

- 10
400
1000

40000
5.0
200
5.0
200
5.0
200
3500

140000
5,0
200
25

1000
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLEDS

PARAMETER

lodomethane

Isobutyl alcohol

Isopropylbenzene

p-Isopropyltoluene

Melhacrylonitrile

Methylene chloride

Methyl methacrylate

4-Melhyl-2-pentanone (MEEiK)

Methyl t-butyl ether (MTBE)

Naphthalene:

2-Nitropropane

Pentachloroetharie:

Propionitrile(ethylcyanide)

n-Propylbenzene

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetcachloroethane

TetracbJoroethene

Toluene (MS)

METHOD
.... . (Prep)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(503.5)
8260(5035ext )

3260(503 .5 )
8260(5035ext)

8260(5035)
8260(5035ex t )

8260(5035)
8260(5035ext)

8260(5035)
826045035ext)

8260(5035)
8260(5035e: < t )

8260(5035)
8260(5035cxt )

8260(5035) '
8260(5035ext)

8260(5035 )
8260(5035ext)

8260(5035)
8260(5035ext)

8260(503,5)
8260(5035ext )

82(50(503:5 )
8260(5035ext)

8260(5035)
8260(5035e,x.t)

8260(5035)
8260(5035e:<t)

8260(5035)
8260(5035ext)

REF

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
-j
2
2
2
2
2
.-1
i,

•*iA.

2
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY*
(% Rec)
50- 150
5 0-1 50
63- 173
63 - 173
3 8 - 1 4 8
3 8 - 1 4 8
70-130
70- 130
6 9 - 1 4 5
6 9 - 1 4 5
44- 142
44-142
50 - 1 50
50- 150
34- 159
3 4 - 1 5 9
67- 128
67- 128
3 7 - 1 3 1
3 7 - 1 3 1
3 5 - 1 2 8
35- 128
4 1 - 1 6 5
4 1 - 1 65
73-227
73-227
3 1 - 1 4 8
31 - 14 ,8
43- 140
43- 140
38 - 1 32
38- 132
49-144
49-144
7 1 - 1 4 6
7 1 - 1 4 ( 5
38- 158
38- 158

PRECISION*
(% RPD)

<40
£40
£40
£40
£39
£39
£30
£30
£60
£60
£32
£32
£45
£45
<37
£37
<20
<20
<29
<29
£47
£47
£50
£50
£65
£65
£32
<32
,£45
<45
£32
<32
£28
£28
£44
£44
<32
£32

MDL**
(uj/kg)

1 .9
76
100

4000
3 .8
1 50
1 .4
56
32

1 3 0 0 "
1 .4
56
2.2
88
4.9
200
1.2
48

0.57
23
2.4
9(5
10

400
37

1500
1 .7
68
1 . 8
72
1 .3
52
1.0
40
3.0
120
1 .8
72

RI,A
(ug/kg)

5 .0
200
200

8000
5.0
200
5.0
200
1 00

4000
5.0
200
5.0
2,00
25

1000
50

2000
5.0
200
10

400
25

1000
100

4000
5.0
200
5.0
200
5.0
200
5.0
200
5.0
200
5.0
200
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEIVIISOLIDS

PARAMETER

,2,3-Trichlorobenzene

.,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Tridiloroctherie: (MS)

Trichlorofluoromethane

1 ,2,3 -Trichloropropane

1 , 1 ,2 -Trie hi oro- 1 ,2 ,2 -tri fluoroeth ane

1,2,4-TrimethyIbenzene

1,3,5-Trimethylbenzene

Vinyl acetate

Vinyl chloride

Xylenes (total)

o-Xylcne

m+p-Xylene

Surrogate - Toluene-d8

Surrogate - p-Bromofluorobenzene

Surrogate -Dibromofluoromethane

Surrogate - 1 ,2-Dichloroethane-d4

Surrogate - 1 ,2-Dichtorobenzene-d4

METHOD
(Prep)

8260(5035)
3260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext )

8260(5035)
8260(5035ext)

8260(5035)
8260{5035ext)

8260(5035)
8260(5035ext )

8260(5035)
8260(5035ext)

8260(5035)
3260(5035e:x;t)

8260(5035)
8260(S035ext)

• 8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext )

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext )

8260(5035)
8260(5035ext)

8260(5035)
8260(503 5ext)

8260(5035)
8260(5035ext)

8260(5035)
g260(5035ext)

8260(5035)
8260(5035ext)

82(50(5035)
8260(5035ext )

REF

2
2
2
2
2
2
2
2
2
2
2
2
y
2
2
2
2
2
2
'(t.

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
,-l
X

2
2
2

ACCURACY*
(% Rec)
24-138
24- 138
2 2 - 1 3 8
22- 138
41 - 1 , 34
4 1 - 1 3 4
34- 148
34-148
51 - 146
5 1 - 1 4 6
32- 138
32- 138
30-167
30- 167
17- 18 1
1 7 - 1 8 1
41 -146
4 1 - 1 4 6
38-144
38- 144
10-174
10 - 174
33-142
33- 142
37- 133
3 7 - 1 3 3
4 1 - 1 4 8
4 1 - 1 4 8
3 7 - 1 3 3
3 7 - 1 3 3
64- 136
64- 136
63- 135
63 - 1 35
58- 142
58- 142
7 0 - 1 3 0
70- 130
70- 130
70- 130

PRECISION*
(% RPD)

S26
<26
S3 5
£35
:S54
<54
:£27
S27
£34
<34
<30
<30
<25
<25
S65
<65
<23
S23
<2S
S28
SI 33
SI 33
<65
<65
<43
<43
<32
<32
<43
<43
MA
MA
NA
NA
NA
NA
NA
NA
NA
NA

MDL**
(ug/kg)

0.96
38
1 .0
40
2. 1
84

0.96
38
2.1
84
2.8
1 1 0
1 .0
40
2.8
i io
1 .0
40
1 .2
48
1.0
40
1 .5
60
3.0
1 20
1 . 6
64
3.0
120
NA
NA
NA
NA
NA
NA
NA
MA
NA
NA

RLA
(ug/kg)

5.0
200
5.0
20-0
5.0
200
5.0
200'
5.0
200
5.0
200
5.0
200
5.0
200
5.0
200
5.0
200
10

400
10

400
10

400
5.0
200
5.0

200
NA
NA
NA
NA
MA
NA
NA
NA
NA
NA

(ext) = rr.ethanol extraction; 1 rril- methanol per gram of sample
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TABLE 5.2. LABORATORY ANALYTICAL iMETHODS, OA OBJECTIVES AND
METHOD DETECTION LIJVLITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Acenaphthene (MS)

Acenaphthylene

Acetophenone
2-Acetylaminofluorene
AJdrin
4-Aminobiphenyl
Aniline
Anthracene

Aramite
Benzidine
Benzo(a)anthracene

Benzoic acid.
Benzo(b)Quoranthene

Benzo(k)fluorantliene

Benzo(g,h,i)perylene

Benzo{a)pyrene

Benzyl alcohol
Benzyl chloride
alpha-BHC
beia-BHC
della-BHC
gamraa-BHC
Biphenyl (Diphenyl)
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropy t) ether
Bis(2-ethylhexyl) phlhalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole

METHOD
(Prep)

8270(3550)
8270(3550)- Low Level

8270(3550)
8270(3550)- Low Level

8270(3530)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

8270(3550)-Low Level
8270(3550)
8270(3550)
8270(3550)

8270(3550)-Low Level
8270(3550)
8270(3550)

S270(3550)-Lowteve l
8270(3550)

8270(3 550)-Low Level
8270(3550)

8270(3 550)-Low Level
8270(3550)

8270(3 550)- Low Level
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

REF

2
2
2
2
2
"1i.

2
2
2
2
"1i.

f

2
2
2
-|

-1

"Ii.

'\

2
2
2
2
2

2/6
"1

2
2
-|i.

2
2
2
2
'(

2
2
2
2

ACCURACY*
(% Rec)
1 3 - 1 2 3
1 3 - 1 2 3
4 2 - 1 1 9
42- 1 19
10 - 150
25 - 1 50
10- 1 .66
10 - 1 . 50 .
10- ISO
40-148
40- 148
4 0 - 1 5 0
1 0-200
54-137
54- 137
1 0 - 1 5 0
4 3 - 1 3 4
43- 134
2 5 - 1 8 2
2 5 - 1 8 2
1 0 - 1 4 8
1 0 - 1 4 8
4 1 - 1 4 2
4 1 - 142
1 0 - 1 5 0
1 0 - 1 5 0
1 0 - 1 50
24- 149
1 0 - 1 1 0
1 0 - 1 5 0
3 1 - 1 5 0
34-108
18 - 1 22
1 0 - 1 3 5
47- 143
3 1 - 1 5 7
58-122
1 0 - 1 5 8

PRECISION*
(%RPD)

£49
£49
£48
£48
<50
£50
£40
£50
£50
£27
£27
£50
Si 00
£43
£43
<50

MDL**
(ug/kg)

29
1 . 5
2 1
1 .2
41
49
76
59
23
2 1
1 .2
36
36
20
1 .5
61

£5 i 23
£5 1 1 .5
<48 ; 26
£48
£50
£50
£55
£55
£50
£50
£50
£40
£40
£50
£57
£52
£50
£28
£22
£ 19
£27
£50

1 .5
26
1 .3
29
1 .2
30
82
56
55
55
62
1 9 7
29
26
33
45
24
42
22

IU-A
(ug"tg)

330
6.7
330
6.7
330
330
330
330
330
330
6.7
330

2700
330 l
6.7 1 :

1700 |
330
6.7
330
6.7 "'••»
330
6.7
330
6.7
330
330
330
330
330
330
660
330
330
330
330
330
330
330
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

4-ChloroaniIine
4-Chioro-3-methylphenol (MS)
1-Chloronaphthalene
2-Chloronaphthalene
2-Chlorophmol (MS)
4-Chlorophenylphenyl ether
Chrysene

2-Methyl phenol (o-Cresol)
3- Methyl phenol (m- Cresol)
4-Melhyl phenol (p-Cresol)
3- arid 4-Methyl phenol
4,4'-bbb
4,4'-DDE
4,4'-DDT
Dial late
Dibenz(a.h)anthracene

Dibenzofuran
Dibcnzo(a,e)pyn:ne
Di-n-butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
l,4-Dichlorobenzene(MS)
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol
Ditldriii
Diethylphthalate
Dimethoate
p-(Dimethylamino)azobenzene
7,L2-Dunethylbenz(a)anthracen.e
3 , j '-Dijmethylbenzjdi.ne
a,a-Dimethylphenethylamine
2,4-Dimethylphenol
Dimethylphthalate
m-Dinitrobenzene
p-DLnitrobenzene
4,6-Dmitro-2-methylphenol

METHOD
(Prep)

8270(3550)
8270(3550)
8270(3550)
82.70(3550)
8270(3550)
8270(3550)
8270(3550)

8270(3550)-Low Level
8270(3550)
8270(3550)
8270(3 5 50)
8270(3550 )
3.270(3550)
8270(3550)
8270(3550)
8270(3550)
8270 (3550 )

8270(3550)-Low Level
8270(3550)
8270(3550)
8270(35.50)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
82.70(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
82.70(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3 :5 :50)
8270(3550)

REF

2
2
2
2
-2-
2
2
2
2 '
2
2
2
2
')

2
2
2
2
2
2
2
2
2
•}t.
^
2
2
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY"
(% Rec)
10 - 130
24 - 1 14
10- 150
39-107
1 5 - 1 1 1
36- 149
56- 133
56- 133
33- 108
24- 1 14
2 4 - 1 1 4
2 . 1 - 1 14
10- 1 ,45
10 - 136
10-203
1 0 - 1 5 0
3 1 - 1 2 9
3 1 - 1 2 9
36- 132
35-109
42 - 16 1
2 . 5 - 1 1 5
2 6 - 1 0 8
10 - 105
10 - 1 1 . 5
32- 130
1 0 - 1 5 0
29- 136
3 1 - 1 3 0
10- 150
10-150
1 0 - 1 5 0
10-200
10 - 150
33-84

49- 130
1 0 - 1 5 0
4 9 - 1 0 5
1 0 - 1 1 7

PRECISION*
(% RPD)

£85
<32
<:50
:&47
S3 8
<62
<41
S41
£53
<42
<42
<42
<40
£40
<62 1

<50
<24 -
<24
<42
<42
<59
<24
<28
S3 1
<39
<60
<50
:£40
<;40
<50
550
S.50
SI 00
<50
£54
S45
<50
<:40

<5 7

MDL**"Oaj/kg)
37
49
82
24
32
2.8
21.
1.1
32
42
42
42
36
57
56
39
52
1 .4
30
1 1 0
28
24
3 1
2,7
1,50
31
37
46
32
100
20
17
91

17000
2,8
2.5
27

400
200

RLA
(Bg/kg)

660
3.30
330
330
330
330
330
6.7
330
330
330
330
330
330
330
330

-330
6.7
330
330
330
330
330
330
660
330
330
330
330
330
330
330

11700
(57000

330
330
330
1700
I'TOO 1
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AJVD
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

2,4-Dinitrophenol
2,4-Dmitro toluene (MS)
2,6-Dinitro toluene
Dinoseb{2-sec-Butyl-4,6-dmitrophenol)
Di-n-octylphthalate
1 ,4-Dioxane
Diphenylamine/ N-nitrosodiphenylamine
Diphenylamine
1 ,2-Dipheny 1 hydrazine
DisLillblon
Endosulfan I
Endosulfan II
Endosulfan sulfale
Endrin
Endrin aldehyde
Endrin ketone
Ethyl carbamate
Ethyl methanesulfonate
Ethyl parathion
Famphur
Fluoranthene

Fluorene

Heptachlor ._
Heptachlor epoxi.de
Hexachlorobenzenc
Hexachiorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene*
Hexachloropropene
Inderio(l,2,3-cd)pyren.i:

Isophorone
Isosafrole
Kepone
Methapyrilene
3-Methylcholanlhrene

METHOD
(Prep)

8270(3.5.50)
8270(3.5.50)
8270(35.50)
8270(3,550)
8270(3 .5 .50)
8270(3550)
8270(3.5.50)
8270(35:50)
8270(3.5:50)
8270(3:5 :50)
8270(3:5:50)
8270(3:5:50)
8270(3:5:50)
8270(35:50)
8270(35:50)
8270/(3550)
8270(3550)
8270(3550)
8270(3:550)
8270(3550)
8270(3550)

S270(3550)-Low Level
8270(3550)

g270(3SSO)-Low Level
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

8270(3.5 .50)-I.o',v Level
8270(3550)
8270(3550)
3270(3550)
3270(3 .550)
8270(35:50)

REF

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
')

2
2
2

ACCURACY*
(% Rtc)
1 0 - 1 2 5
1 . 1 - 1 2 0
1 . 0 - 1 1 2
10- 150
2 2 - 1 8 1
10 - 1 50
5 1 - 1 3 2
5 1 - 1 3 2
1 0 - 1 5 0
1 0 - 1 5 0
10 - 150
1 0 - 1 5 0
10 - 107
1 0 - 1 5 0
10-209
10 - 1 50
48- 100
10- 150
10 - 150
1 0 - 1 5 0
3 9 - 1 5 7
39-157
2 7 - 1 5 1
27 - 1 5 ]
10- 192
26- 155
1 9 - 1 5 . 5
33 - 1 14
D-132
10 - 109
10-200
10- 150
24-136
2 4 - 1 3 ( 5
1 5 - 1 1 5
10 - 150
1 0 - 1 5 0
1 0 - 1 5 0
1 0 - 1 . 5 0

PRECISION"
(% RPD)

<84
<37
£45
<50
<43
<50
<44
<44
<;.50
<;.50
<50
<: .50
< .50
<50
<:50
<:50
<20
<50
<50
<50
<50
<50
<50
<50
S40
S55
S33
<55
£50
£30
£80
.£50
<28
<28
£50
£50
<50
£50
£50

MDL**
(ug/kg)

ISO
40
29
30
54
1 5
2,5
2.5
27 '
100
80
50
46
70
72

420
34
5:5
100
100
3 1
1 .5
3 1
1 . 1 ,
45
52
45
23
51
24

1400
41
67
1 .0
26
47
80

960
47

RLA
(ug/kg)

1700
330
330
330

.. . 330
330
330
330
330
330
660
660
660
660
1700
1700
330
330
330 >..,«i
330
330
6.7
330
6.7
660
660
330
330
330
330

170000
330
330
6.7
330
330
330

67000
330
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER — ••

4,4-Methylenebis(2-chloroaniline)
Methyl methanesulfonale
1 - -Methylnaphthalene

2-Methylnaphthalene

Methyl parathion
Naphthalene

1,4-naphthoquinone
1 -Naphthylatnine
2-Naphthylamine
Nicotine
2-Nitroaniline
3-Nitroanline
4-Nitro aniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol(MS)
4-Nitroquinoline- 1 -oxide
N-Nitroso-di-N-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine/ Diphenylamine
M-Niirosodiphenylaraine
N-Nitrosos-di-N-propylunine (MS)
N-Nitrosomethylelhylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
S-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol (MS)
Phenacetin
Phenanthrene

Phenol (MS)
Phenyl ether (Diphenyl oxide;}

METHOD
(Prep)

8270(3550}
8270(3550)
8270(3550)

8270(3550>Low Level
8270(3550)

8270(3550)-Low Level
8270(3550)
8270(3550)

8270(3550)-Low Level
8270(3550)
42.70(3550)
8270(3550)
8270(3550)
8270(35:50)
8270(3550)
8270(3550)
3270(3550) .
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(1550)
8270(3550)
8270(3550)
8270(3550)
3270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
3270(3550)
3:270(3550)

8270(3550)-Low Level
8270(3550)
8270(3550)

REF

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
.-1

2
2
2
2
2
2
-p̂.

2
2
2
2
2
2
2
2
2
2

ACCURACY*
(% Rec)
40-122
10- 150
1 0 - 1 5 0
10 - 150
30- 133
3 0 - 1 3 3
10- 150 •
2 5 - 1 3 1
2 :5 - 13 1
10-150
10- 150
10-150
10- 150
17- 130
1 4 - 1 30
10 - 1 30
19 - 120
30- 130
1 5 - 1 1 8
10- 150
10-150
10- 150
10- 150
5 1 - 1 32
5 1 - 1 3 2
1 1 - 1 2 2
10- 150
10 - 150
10 - 150
10- 150
10-150
10- 150
10-150
10-140
10 - 150
39- 152
39- 152
1 3 - 1 1 5
2 9 - 1 5 7

PRECISION*
(% RPD)

£57
£50
550
£50
£63
£63
£50
:£34
<34
£50
£50
£50
£50
£48
£28
£55
£30
£50
£5 7
£50
£50
£50
£50
£44
£44
<37
£50
£50
£50
£50
£50
£50
£50
£55
£50
£30
£30
£39
<6 1

MDL"
(ug/kg)
4500

38
30
1 .2
32

0.74
100
25
1 .0
27
78
77
820
42
32
•12
27
19

1.60
190
40
18
49
25
25
32
130
36
42
44
21
49
2(5
180
55
17
1 . 2
42

2 12

RLA
(ug/kg)
17000

330
330
6.7
330
6.7
330
330
6.7
330
330
330

3300 1
1700
1700
1700
330
330
1700
3300
330
330
330
330
330
330
330
330
330
330
330
330
330
1.700
330
330
6.7
330
660
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMIISOLIDS

PARAMETER

p-Phenylenediamine
Phoirate
2-Picoline
Prori amide
Pyrene (MS)

Pyridine
Safrole
Strychnine
Sulfotepp
1,2,4,5-Tetrachlorobenzerie
2,3,4,5-Telrachloropheno]
2,3,4,6-Tetrachlorophenol
Tetrachlorophenols (2,3,4,5 •<- 2,3,4,6)
Thionazin
o-Toluidine
1 ,2,4-Trichlorobenzene (MS)
2,4,5-Trichlorophenol
2,4,6-TrichlorophenoI
Trichlorophenois (2,4,5 +• 2,4,6)
0,0,0-Triethylphosphorothioate
1,3,5-Trinitrobenzene
Surrogate - Nitrobenzene-d5
Surrogate - 2-Fluorobiphenyl
Suirogate - p-Terphenyl-d 14
Surrogate - P'henol-dS
Surrogate - 2-Fluorophenol
Surrogate - 2,4,6- Tribromophenol
Surrogate -Ortho Terphenyl

METHOD
(Prep)

8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

8270(3550)-Low Level
3270(35,50)
8270(3550)
3270(3550)
3270(3550)
3270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

8270(3550)-low level

REF

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY*
"" "(% Rec)

10 - 150
10- 150
10 - 1 50
10-150
1 0 - 1 3 3
1 0 - 1 3 3
10- 150
10 - 150
1 .0 - 1 50
1.0-150
1 .0 - 150
10 - 150
36-121

NA
1 0 - 1 50
10 - 150
1 0 - 1 1 2 . .
25 - 130
4 1 - 1 30

MA
10- 150
10- 150
20- 120
30- 120
30- 13 1
19 - 1 14
1 6 - 1 1 3
23 - 129
30-130

PRECISION*
(% RPD)

£50
£50
S50
<50
£42
<42
£50
<50
£50
£50
£50
£50
£31
NA
£50
<50
£22
£36
£30
NA
£50
•£50
NA
NA
NA
NA
NA
NA
NA.

MDL"
(ugrttg)

140
100
33
38
63
1 .7
30
50

820
100
43
61
25
NA
100
31
22
29
20
NA
51
21
NA
NA
MA
NA
NA
NA
NA

RI,A
(ug/kg)

1700
330
330
330
330
6.7
330
330

3300
330
330
330
330
330
330
330
330
330
330 "
330
330
330
NA
NA
NA
NA
NA.
NA
NA
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AJND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLEDS

PARAMETER METHOD
(Prep)

REF ACCURACY
(% Rec)

PRECISION
(% RPD)

MDL**
(ug/kg)

RLA
(ug/kg)

Polychlolrinatecl Dibenzo-p-dioxin 2,3,7,8-substitutcd Congeners
2,3,7,8-TCDD 8,280 2 69-145 <40 0.0069 0 .50
Poiychlolinated Dibenzo-p-dioxin and Dibenzofuran classes
tetra-CDD (MS)
tetra-CDF (MS)
penU-CDD (MS)
Penta-CDF (MS)
hexa-CDD(MS)
hexa-CDF (MS)
hepta-CDD (MS)
hepta-CDF (MS)
octa-CDD (MS)
oc';a-CDF (MS)

8280
8280
8230
8280
8280
8280
8280
8280
8280
8280

2
'»
2

2
2
2
2
2
2
2

69- 145
59- 142
4 1 - 2 0 3
.55-146
45-174
50-154
20-170
20- 170
20-170
20- 170

<40
<40
<40
<40
£53
<46 '
<50
S50
<50
<50

0 . 1 2
0..040
0.089
0.068
0 . 1 3

0.0.51
0 . 1 3

0.063
0 . 1 4
0 . 1 3

0 .50
0.50
0 . 5 0
0.50
0.50
0.50
1 .0
1 .0
1 .0
1 .0

Internal Standards
2,3,7,8-tetra.CDD-13Cl2
octa-CDD-l3C12

8280
82:80

2
2

2 5 - 1 5 0
2 . 5 - 1 5 0

NA
NA

NA
NA

NA..
NA
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Chlordimeform (Galecron)
5-Chlordimeform
Dithiocarbamates (as Ziram)'1

Benomy! (as Carbendazim)
Aminocarb
Barban
Birornadl
Cartiaryl (MS)
Carbofuran
Chlorpropham
Diuron (MS)
Fenuron
Fluometuron
Linuron
Methiocarb
Methomyl
Monuron
Neburon
Oxamy],
Propham
Propoxur
Siduron
Swep
Oryzalin

METHOD
(Prep)

62,5(3550)
625(3550)
630(3540)

631
632(3550)
632(3550)
632 (3550)
632 (3550 )
632 (3550 )
632(3550)
632(3550)
632 (3550)
632(3550)
632(3550)
632 (3550)
632 (3550)
632 (3550 )
632(3550)
6 3 2 ( 3 5 5 0 )
632(3550)
6:32(3,550)
632(3,5,50)
(532(3 ,5 .50)
638(35.50)

REF

1/2
1/2

63/2
,5,5/2
13/2.
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
13/2
2 1/2

ACCURACY*
(% Rec)

1 0 - 1 5 0
1 0 - 1 5 0
50- 1Z6
4 9 - 1 3 9
,50- 150
8 5 - 1 2 8

- 6 6 - 1 2 0
50- 150
2 3 - 1 0 9
5 0 - 1 5 0
5 0 - 1 5 0
. 5 0 - 1 5 0
5 0 - 1 5 0
64- 130
5 0 - 1 5 0
50 - 1 50
6 :5 - 109
50 - 1 50
5 0 - 1 5 0
5 0 - 1 5 0
1 5 3 - 1 1 6
50- 1 , 50
50- 1 , 50
(50 - 140

PRECISION"
(% RPD)

:£50
<50

<52
<50
<50

<25
<25
<50

<3 1
<50

<50
<50
<50

<28
<50
<50

525
<50
<50
<50

<33
<50
<50

<40

MDL"
(ug*g)

580
300
190
7.8
2.2
8.3
14
14
23
1 1
3.3
4 . 1

5.0
3.8
13
28
2.7
2.9
12
10
(59
15

4.9
4.5

RI.A
(llB/Stg)

670
330
1000

30
50
20
40
50
50
20
5.0
10
10
5.0
50

200
5.0
.5 ,0
50
50

200
20
20
25

''The compounds
rnetharn, nabam, polyram,

determined as ziram. by Method 630 include arnobarn, farbam, mancozeb, maneb,
and zineb.



STL-SL Laboratory Quallity Manual
Section 5, Revision 0

Effective Date: 01/31/00
Page 123 of 180

TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AMD
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Acenaphthene (MS)
Aceiiaphthylene
Anthracene
Benzo(a)antbracene
Benzo(b)f1uoranthene
BenzoOOfluoranthene
Benzo(g,h,i)perylene
Ben2o(a)pyrene
Chrysene (MS)
Dibenzo(a,b)anthracene
Fluoranthene
Fluorene (MS)
Indeno(l ,2,3-cd)pyrene
l-Methylnaphthalene
2-Methylnaphthalene
Naphthalene (MS)
Phenanthrene
Pyrene (MS)
Surrogate • 4-Tcrpheriyl-d 14

METHOD
(Prep)

83 10 (5550)
3310(3550)
8310(3550)
831 10(3:550)
8310(3550)
3310 (3550)
8310(3550)
8310(3550)
8310(35:50)
8310(3550)
83 10 (3550)
83 10 (3550)
83 10 (3550 )
8 3 1 0 ( 3 5 5 0 )
8310(3 :550)
83 10 (3550 )
83 10 (3550 )
8310 (3550)
8310(3550)

REF

2
2
->

2
2
2
2
;>
2
2
2
2
2
2

2
2
-it.
i
2

ACCURACY*
(% Rec)
1 1 - 144

1 0 - 1 3 9
10- 126
12 - 1 35
1 0 - 1 5 0
10 - 159
10 - 120
10- 128
10-199
10 - 1 10
56- 136
1 0 - 1 4 2
1 0 - 1 1 6
1 0 - 1 2 . 5
10 - 125
3 1 - 1 5 9
1 0 - 1 5 5
4 9 - 1 5 6
28- 15 1

PRECISION*
(% RPD)

535
<40
<40
<40
<40
S40
<40
<40
<40

<40
<28
<40
<40
<40
<40

<34
;:40
<28
NA

MDL**
(ug/kg)

8.3
8.7

0.34
1 .2

0.27
0.54
1 .4
1 .0
1 .0
3.7
1 . 4

0.82
1 . 1
12
5 . 1
6.0

0.77
2 . 1
MA

RLA
(ug'kg)

50
20
4.0

4.0
4.0
4.0
10
4.0
4.0
10
10
1 0
10
20
20
20
4.0
1 0

NA
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Acetaldehyde
Formaldehyde
Acrylamide
Aldlicarb (Terriik) (MS)
Aldticarb sulfone
Aldicarfa sulfoxide
Carbofuran (Furadan) (MS)
Carbaryl (Sevin)
Dioxacarb
3-Hydroxycartoofuran
Methiocarb (Mesurol)
Methomyl (Laureate)
Oxamyl (MS)
Promecarb
Propoxur (Baygon)

METHOD
(Prep)
8315
83 15
83 16
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8
8 3 1 8

REF

2
2
2
2
2
2
2
2
2
2
2
2
;>

2
2

ACCURACY"
(% Rec)
30-1:56
30- 170
27- 120
44- 1 14
5 8 - 1 1 8
33- 143
53- 123
5(5- 126
55- 125
60- 120
52- 122
5 4 - 1 1 4
45- 16 1
44- 120
4 6 - 1 1 6

PRECISION*
(% RPD)

£36
£47
£50
£50
£50
<50
<50

' £30
.<50
£50
<50
£50
<50
£50
£50

MDL"
("8*8)

19
23

220
0.79
1 .0
1 .0
1 .7
1.6
1 .9
1 .6
2.0
1 .7
1.8
1 .7
1 . 5

RLA
tug/kg)

250
100

1000
10
10
10 •
10
10
10
10
1.0
1.0
1 .0
1.0
10



STL-SL Laboratory Quallity Manual
Section 5, Revision 0

Effective Date: 01/31/00
Page 125 of 180

TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLID'S AND SEMISOLIDS

PARAMETER

2-Aimno-416-dinitro toluene
4-Amino-2,6-dinitrotoluene
1 ,3-Dinitrobenzene (MS)
2,4-Dinitro toluene (MS)
2,6-Dinitiotoluene
Diphenylarnine
Hexahydro-13,5-trinitro-l,3,5-triazine (RDX)
Methyl-2,4,6-trinitn)-phenylnitramine (Tetryl)
Nitrobenzene
Mitroiglycenn
n-NLtrosodiphenylamine
2-Nitrotoluene (MS)
3-Nitratoluene
4-Nitrotoluene
Octahydro-l,3,5,7-tetranitro-l,3,5,7-letrazocine
(HMLX)
Pentaerythritol tetranitrate (PETN)
1,3,5-Trinitrobenzene
2,4,6-Trinitrotoluene
Surrogate - 3 ,4-Dinitrotoluene

METHOD
(IP rep)

8330
8330
8330
8330
8330
8330
8330
8330
8330
8332
8330
8330
8330
8330
8330

3330
8330
8330
8330

REF

2
2
2
2
2
2
2
2
2
"Ii.

2
2
2
2
2

2
2
2
2

ACCURACY
It

(% Ret)
50- 150
58- 126
50-132
54- 120
59-12 .2
65-140
54-166
4 1 - 1 6 5
52- 152
48- 152
55- 121
5 2 - 1 3 8
69-137
54-166
2 9 - 1 5 6

50- 150
4 7 - 1 2 3
74- 1 19
22-128

PRECISION
Ik

(% RPD)
S30
<30
£30
£30
<30
:£30
<;30
<30
<30
<50
<30
:S40
<30
<30
<600

<30
S30
:£30
NA

MDL*»
(iif^kg) -

130
ISO
39
39
87
16
99
220
130
38
32
77
140
130
130

"34
.50
74
MA

RLA
•(uj/kg)

250
500
250
250
500
100
500
500
250

1000
100
2.50
250
250
500

1000
250
250
NA

TABLE 5.2 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLCDS

PARAMETER

Glyphosate

Acrylic Acid
Cyanuric acid
Ethylenethiourea
Maleic Acid/Maleic Anhydride
Nitrocellulo&e
Phthalic acid/Phthalic anhydride
Thiodiglycol.

METHOD
(Prep)

547/SL SOP

sL-sbp
SL-SOP
SL-SOP
SL-SOP
SL-SOP
SL-SOP
SL-SOP

REF

51

68
102
104
103
108
103
1 12

ACCURACY*
(% Rec)

50- 150

25-150
50-150
40- 120
69- 106
20- 150
30-142
40-128

PRECISION*
(% RPD)

<50

<50
S50
<40
<21
<60
<40
<50

MDL**
(u&'kg)

570

1 100
150
7.6
20

14000
5.6
400

RLA
(ug/kg)

2500

5000
2500

50
80

50000
100

1500
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TABLE 5.3. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR TOXIC CHARACTERISTIC LEACHING PROCEDURE (TCLP)

PARAMETER

Arsenic:
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

METHOD
(Prep)- -

13 1 1/6010(3010)
131 1/6010(3010)
13 1 1/6010 (3010 )
13 1 1/6010(3010)
1 3 1 1 /60 10 (30 10 )

1311/7470
131 1/6010(3010)
1311/6010(3010)

REF

2
2
2
2
2
2
-P

"1I,

ACCURACY*
(% Rec)
75-12:5
75-125
75-125
75-12.5
75-125 1
80-120
75-12:5
75-12:5

PRECISION*
(% RPD)

520
520
520
520
520
520
520
520

MDL"*
(mg/L)
0.0053
0.0012
0.00071

' 0.0017
0.0015
0.0072
0.0042
0.0019

RLA
(mg/1.)

0.20
1 . 0

0. 10
0.20
0.20

0.020
0.50
0 . 10

TABLE 5.3. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR TOXIC CHARACTERISTIC LEACHING PROCEDURE (TCLP)

PARAMETER

Endirin

Lindane

Methoxychlor

Chlordane

Toxaphene

Heptachlor

Hepcachlor Epoxide

Surrogate - Tetrachloro-m-xylene (TCMX)

Surrogate - Decachlorobiphenyl (DCB)

Surrogate - Dibutyl chlorendate (DEC)

METHOD
(Prep)

13 1 1/8081
(3510/3520)
1 3 1 1 /808 1

(3510/3520)
1311/8081

(3510/3520)
1 . 3 1 1 /8081

(3510/3520) -
1 3 1 1 /808 1

(3510/3520)
13 1 1 /808 1

(3510/3520)
13 1 1 /8081

(3510/3520)
1311/8081

(3510/3520)
13 1 1 /8081

(3510/3520)
13 1 1 /8081

(3510/3520)

REF

2

2 "

2

2

2

2

2

2

2

2

ACCURACY*
(% Rec)
41- 158

40-139

60-155

54-140

12 - 130

37-148

43- 14 1

30-150

30- 150

30-150

PRECISION*
(% RPD)

£25

536

543

<30

530

526

531

NA

MA

NA

MDL'"'
Cmg/L)

0.00023

0.000052

0.0016

0.0061

0.062

0.00011

0.000088

NA

NA

NA

RLA
(mg/L)
0.0050

0.0025

0.025

0.025

0.25

0.0025

0.0025

NA

NA

NA

126
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TABLE 5.3. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR TOXIC CHARACTERISTIC LEACHENG PROCEDURE (TCLP)

PARAMETER _ -

2,4-D
2,4,5-TP (Silvex)
Surrogate - DCAA

METHOD
(Prep)

13 1 1 /8 15 1
1 3 1 1 / 8 1 . 5 1
1 .311/8151

REF

2
2
2 I

ACCURACY"
(% Rec)
1 1 - 1 . 54
io-ioo
27-133

PRECISION*
(% RPD)

<78
<66
NA.

MDL**
(mg/L)
0.0095

0.0002.2
NA

R1.A
(mg/L)
0.025
0.025
NA

TABLE 5.3. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR TOXIC CHARACTERISTIC LEACHING

PROCEDURE (TCLP)

PARAMETER

Benzene
Carbon ictracliloridc
Chlorobenzene
1,2-Dichloroethane
Chloroform
1,1-Dichloroethylene
Methylethyl ketone
Trichloroethylene
Tetrachloroethylene
Vinyl chloride
Surrogate - Toluene-d8
Surrogate - p-Bromofluorobenzene
Surrogate - Dibromofluorometharie
Surrogate - 1 ,2-DictUoroethaae-d4
Surrogate - 1 ,2-Dichlorobenzene-d4

METHOD
(Prep)

1311/8260(5030)
1311/8260(5030)
13 1 1/8260(5030)
1 .311/8260 (5030)
13"li/8260~(5b30)
13 1 1 /8260(5030) »
1 3 1 1 /8260 (5030 )
131 . 1/8260 (5030)
1311/8260(5030)
13 1 1/8260(5030)
131 1/8260(5030)
1311/8260(5030)
1311/826Qj(5030)
1 .3 1 . l/82i50(5030)
1311/8260(5030)

REF

2
-i
^
2
2
2
2
2
2
2
••Ii.

2
2
2
2

ACCURACY*
(% Rec)
62-13.5
57-128
72-127
65- 13 1
62- 130
46-147
• 1 2 - 1 67
56-143
60-148
43- 142
77-122
74-126
70-1 .30
70-130
70-130

PRECISION*
(% RPD)

<16
< 13
<22
<23
<20
<30
<3 1
£35
<24
£21
NA
NA
NA
MA
NA

MDL*"
(mg/L)
0.00 11
0.0021
0.0032
0.0023
0.0036
0.0018
0.044

0.0011
0.0064
0.0048

NA
NA
NA
NA
NA.

RLA
(mg/L)
0.020
0.020
0.020
0.020
0.020
0.020
0. 10

0.020
0.020
0.040
NA
NA
NA
NA
NA

NOTE: Table 5.3 lists the routine TCLP analytes. Leachates are routinely diluted prior to preparation and/or analysis since the TCLP regulatory threshold limi
can be met using ;) diluted sample. If additional analytes are requested, the Rl. for liquid samples (Table 5 . 1 ) is reported with the appropriate: dilution fact
applied. The TCLP leaching fluid and extraction procedure may contribute background levels of some analytes when non-routine methods and analytes a
performed on TCLP leachaies. For example, TCLP Extraction Fluid #2 is prepared with a sodium acetate buffer that will contribute significant concentrations
sodium. Calcium and boron have also been detected in the TCLP filters.
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TABLE 5 .3 . LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR TOXIC CHARACTERISTIC LEACHING

PROCEDURE (TCLP)

PARAMETER

Nitrobenzene

Hexachlorobenzene

1 ,4-Dichlorobenzene

2,4-Dinitrotoluene

Hexachlorobutacliene

Kexachloroe thane

Pyridine

2,4,5-Ttichlorophenol

2,4,6-Trichlorophenol

Cresols

Pentachlorophenol

Surrogate - Nitrobenzene-dS

Surrogate - 2-Fluorobiphenyl

Surrogate - p-Terphenyl-d!4

Surrogate - Phenol-d5

Surrogate - 2-Fluorophenol

Surrogate - 2,4,6-Tribromophenol

METHOD
(Prep)

131 1/8270
(35 10/3 520)
13 1 1 /8270
(3510/3520)
1311/8270
(3510/3520)
131 1/8270
(3:510/3520)
131 1/8270
(3510/3520)
1311/8270
(3510/3520)
131 1/8270
(3510/3520)
13 1 1 /8270
(3510/3520)
131 1/8270
(3510/3520)
131 1/8270
(3510/3520)
1311/8270
(3510/3520)
1 3 1 1 / 8 2 7 0
(3510/3520)
131 1/8270
(3510/3520)
13 1 1 /8270
(3510/3520)
1311/8270
(3510/3520)
1 3 1 . 1 /8270
(3510/3520)
1311/8270
(3510/3520)

REF

2

2

2

2

^

-•)

2

2

2

2
2

2

2

2
,-.,
,L

-\

2

ACCURACY"
(% Rec)
50-11 1

49- 12 1

27-103

37-129

27-97

26-86

10- 134

38- 127

36-126

24- 136

19- 148

34- 130

3(5-124

14- 148

25-128

29- 12 1

29-143

PRECISION*
(% RPD)

<21

<3 1 "

<J1

: £32

£30

<35

<50

<28

<22

<""' "'

£33

MA

NA

NA

NA

NA

NA

MDL""
(mg/L)

.. 0.0016

0.0095

0.0014

0.0020

0.0018

0.0016

0.0046

0,0337

0.001.8

0.0036

0.020

NA

NA

NA

NA

NA

NA

RLA
(mg/L)
0.050

0.050

0.050 .

0.050

0.050

0.050

0.25

0.050

0.050

0.050

0.25

NA

NA

NA

NA

NA

NA
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Aldrin
alpha-BHC
beta-BHC
Gamma-BHC (Lindane)
delia-BHC
Technical Chlordane
alpha Chlordane
'Gamma. Chlorclaae
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan 11
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Hepiachior
Heptachlor epoxide
Meihoxychlor
Toxaphene
PCB-1016
PCB 1221
PCB 1232
PCB- 1242
PCB-1248
PCB- 1254
PCB- 1260
Surrogate •
- ,4,5,5-Tenrach loro- i iL-
xylene (TC1VIX)
Surrogate -
DecachJorobiphenyl
(DCS)

METHOD
(Prep)

TO4/TO10
T04/T010
T04/T010
T04/T010
T04/T010
T04/T010
TO4/T010
TO4/T010
T04/TO10
T04/T010
T04/T010
T04/T010
704/70 10
.T04/T010
T04/T010
TO4/TO10
TO4/T010
T04/T010
T04/T010
T04/T010
T04/T010
T04/TOU)
T04/T010
T04/TO10
TO4/TO10
T04/TO10
T04/T010
TO4/T010
T04/T010

T04/T010

T04/T010

HJEK

75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
751

75
75
75
75
•75
75
75
75
75
75
75
75

75

75

ACCURACY"
(% Rec)
10- 144
22-101
1 .2-120
12 - 138
10-142
45- 1 19
45-140
1 1 - 14 1
28- 134
34-121
29- 134
28-137
10 - 14 1
10-141
26- 144 1
33-149
10- 130
29-1 12
17- 138
15- 142
24- 15 :
41 - 126
34-137
15-178
10-215
39-150
38-158
(56- 122
58-150

1 0 - 1 1 4

. 27-128

PRECISION"
(% RPD)

<;38
<40

<40
<37
<47

<40
<40

£40
<50
<23
<26
<30
£40
<65
<:50
£32
£86
<31
<33
<40

<40
<50
<44
<30
<30
<30
<30
<30
<30

MA

MDL**
(ug)

0.0041
0.0022
0.0053
0.0019
0.0019
0.061
0.0028
0.0026
0.0060
0.0069
0.0074
0.0073
0.0027
0.0037
0.0053
0.0085
0.0079
0.011
0.0025
0.008.5
0.032
0.55
0 . 1 5
0.27
0.21
0.25
0 . 1 8
0 . 1 1
0 . 1 2

NA

NA MA

RLA
(Ug)

0.-350-
0.050
0.050
0.050
0.050
0.50

0.050
0050
0. 10
0 . 1 0
0 . 10
0.10
0.050
6.io
0 . 10
o.io
0. 10
0. 10

0.050
0.050
0 .50
5.0
1 .0
1 .0
1 . 0
1 .0
1 .0
1 .0
1 .0

N'\

NA



TABLE 5.4. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Acenaphthene
Acenaphtnylene
Anthracene
Benzo(a)aDthracene
Benzo(b)fluoramhene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(g,h,i)perylene
BenzyJ alcohol
bis(2-Chloroeihoxy)me thane
bis(2-Chloroethyl)eiher
bis(2-ChloroisopropyI}eiher
bis(2-Etbylhexyl)phthaliL[e
4-Bromophenyl phenyl ether
Butylbenzyl phihalate
4-Chloroanillne
4-ChIoro-3-meihyl phenol
2-chloronapthaIene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
1,2-Dichiorobenzene
1,3-Dichlorobenzene
1 ,4-Dich lorobenzsne
3 , 3 ' - D ichlo ro be nz id ;ae
2,4-Dichlorophenol
Diechylph'Jialate

METHOD
(Prep)

TO 13
TO 13
TO 1.3
TO 13
TO 1 3
TO 1 3
TO 13
TO 13
TO 13
7013
TO 13
TO 1 3
TO 13
TO 13
TO 13
TO 13
TO 13
TO 13
TO 13
TO 13
TO 13
TO 1.3
TO 13
T013
TO 1 3
TO 13
TO 13
TO! 3
TO 13

REF

75

75

73
75
7.5
75
75
75
75
75
75
75
75
75

1>
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75

ACCURACY*
(% Rec)
67- 1 12
60-102
70- 130
73- 101
70- 130
70-130
74- 104
48- 100
58- 100
66- 1.00
50-100
62-100
50- 150
70- 130
50- 150
62-100
70-130
69- 100
53- 100
50-150
70-130
55- 100
74-122
46-100

4 1 - 1 0 0
44-100
7 7 - 1 3 6
,69-100
70- 130

PRECISION*
(% RPD)

<25
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25
S25
<25
<25
<25
<25
<25
£25
<25
<25
<25
<25
<25
<25
<25
<25
<25
<2.5
<25

MDL**
(ug) -

4.4

4 . 1

3 . 8
2.7
3.0
4.9

2.9
2 .2
2 .4
2 .5
2.2
3 .3
4 .9
3 .9
2 .8
2.6
2.6
2 .8
2.7
4.2
2.4
2.4
4.7

3.4

3 . 1
3 . 3
5 . 6
2 .7
3 . 4

RLA
("8)

iiiiin:s::;;::::

10
10
10
10
"10
10
10
10
10
10
10
10
10
10
1.0
20
10
10
10
10
10
1 .0
10
10
10
10
10
10
10
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TABLE 5.4, LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MI)L) FOR AIR

PARAMETER

2,4-DUneihylphenol
Dimethylphthalaie
Di-n-burylpfaiiialaic
2,4-Diinitrotoluene
2,6-Dinitrocoluene
Di-n-octyl phiia.lia.te
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobuiadiene
OlHexachloroethane
Indeno(l,2,3-cd)pyrene
Isophorone
2-Methyl naphthalene
2-Methylphenol
4-Metbylphenol
Naphthalene
2-Nitioaniline
3-Nitroajii.Une
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
N-nitrosodiphenylamine
N-niirosodi-n-propylamine
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

METHOD
(Prep)
TO 13
TO 13
TO 1.3
TO 13
TO 13
TO 1.3
TO 13
TO 13
TO 13
TO 13
TO 13
TO 1.3
TO 13
TO 13
TO 13
TOli 3
TO 13
TO 13
TO 13
TO 13
TO 1.3
TO 13
TO 13
TO 13
TO 1.3
TO 13
TO 13
TO 13
TO 13
1013

REF

15
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
73
75
75
75
75
75
75

ACCURACY"
(% Ret)
48-100
70-130
50-150
66-110
59- 100
50-150
70-130
70-130
74-123
58-104
44-10)
59-100
52-100
24-107

59- 100
59-109
30-100
62 -ICO
75- UK)
76-100
20-100
35-100
70-130
63-100
70-130
74-135
70-130
57-100
77-1.21
65-105

PRECISION*
(% HPD)

£25
£25
£23
S25
£25
<25
<25
<25
<25

<25
<25
<25
<25
<25
£25
<25
S25
<25
<25
£25
£25

£25
<25
£25
£25
<25
<25
£25
£25

£25

MDL*»
(ug)
2 .5
2.9
2.0
4 .2
3.2
5.9
3 .8
5 . 1
4 7
4.4

2.5
2 .6
3 .9
8.0
3.0
4 .8
6.5
2 .5
2.4
2.0
5.0
2.4
2.8
3.0
3 . 6
5 . 8
3 .7
3 .8
4.2
3 .8

RLA
(ug)

10
10
10
10
10
10
10
10
10
1.0
10
10
1.0
10
10
10
10
50
50
50
10
10
10
10
10
10
10
10
10
10



TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Foramaldehyde
Formaldehyde

METHOD
(Prep)
T05
TO II

REF

75
75

ACCURACY"
(% Rec)
43-142
43-142

PRECISION*
(% RJE'D)

<30
:S30

MDL**
(ug)
3 .5
3.5

RLA
(ug)
50
50

TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

DichlorodifluororncLhane

Chloro methane

Vinyl chloride

Bromomethane

Chloroethane

Trichlorofluoromeihane

1,1-Dichloroethene

Methylene chloride (Dichloromethane)

Tira as- 1,2-Dichloroe thene

1,1-Dichloroethane

2,2-Dichloropropane

Cis- 1 ,2-Dichloroethene

ChJo reform

METHOD
(Prep)

EPA 18
(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tediiar bag)
EPA 1.8

(Tedlar bag)
EPA 18

(Tedlar bag)
Bromochloromethane EPA 18

(Tedlar bag)

REF

76

76

76

76

16

76

76

76

76

76

76

76

76

76

ACCURACY
•c

(% Rec)

60-1- 10

60- 140

60-140

60- 140

60-140

60- 140

60-140

60-140

60-140

60-140

60-140

60-140

60- 140

" 60- 140

PRECISION
*

(% RPD)

£30

<30

<30

<30

<30

<30

£30

<30

£30

<30

<30

<30

S30

<30

MDL"
(mg/rn1)

0 . 7 7

1 . 0

0 . 5 1

0.67

1 , 0

0.51

0.44

0.26

0.25

0 . 16

0.25

0.24

0 14

0.25

RLA
(mg/m j)

2 .0

2 0

2.0

2.0

2.0

2.0

1 . 0

1 . 0

1 .0

1 . 0

1 . 0

1 .0

1 . 0

1 C )
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

1,1,1-Trichloroethane

1,1-Dichloropropylene

Carbon teirachloride

1,2-Dichloroeihane

Benzene:

Trichloroethylent:

1,2-Dichloropropane

Elrom.cdiichJoromeiJi.ane

Dibromomenhane

Trails; -1 ,3-Dichloropropene

Toluene

Cis- 1 ,3-Dichloropropene

"1,1,2-Trichloroethane

1,3-Dichloropropane

Tetrachloroethene

Dibromochlorome thane

l,2-Dibromocthane(EDB)

Chlorobenzene

Ethylbenzene

METHOD
(Prep)

EPA. IS
(Tedlar bag)
EPA 18

(Tedlar bag)
EPA. 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 1 8

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 13

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA. 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)

REF

76

76

76

76

- 76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

ACCURACY*
(% Rec)

60-140

60-140

60-140

60-140

60-140

60-140

60- 140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-1 .40

60- 140

60-140

PRECISION*
(% RPD)

<30

<30

<30

<30

<:-o
<30

<30

<30

£30

<30

<30

<30

<30

<30

<30

S30

<30

<30

£30

MDL,**
(mg/mj)

0,26

0.20

0.27

0.28

0 13

0 . 1 5

0 . 1 1

0 . 1 3

0 . 14

0. 15

0.2 1

0 . 1 0

0 . 1 . 5

0.12

0.28

0.21

0 . 1 3

0 . 1 2

0 . 1 8

RI.A
(mg/rn1)

1 .0

1 .0

- 1 . 0

1 .0

1 .0

1 . 0

1 .0

1 .0

1. .0

1 . 0

. . - 1 .0

1 .0

1 .0

1 .0

1 .0

1 .0

1 . 0

1 .0

1 0
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AMD
METHOD DETECTION LIMITS (1V1DL) FOR AIR

PARAMETER

rn&p-Xylcne

o-Xylene

Styrene

Isopropylbenzene

Bromoform

1 , 1 ,2.2-Tetrachloroeihane

1.2,3-Trichloropropane

n-Propylbenzene

Bromobenzene

] ,3,5-Trimethylbenzene

2-Chloroioluene

4-Chlorotoluene

l-Bucylbenzene

1 , 2 ,4-Trimethylbenzene

s-Butylbenzene

p-Isopropyltoluene

1,3-Dichlorobenzene

1,4-DichIorobenzene

R-Bury'.benzene

1 ,2-Dichlorobenzene

METHOD
(Prep)

EPA 18
(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

{Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 1.8

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA. 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)

REF

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

ACCURACY"
(% Rec)

60-140

60-140

60-:40

60- 140

60- 140

60- 140

60-1 .40

60- 140

60-140

60-1 40

60-140

60- 140

60- 140

60-140

60-140

60-140

60-140

60- 140

60-140

60-1 .40

PRECISION"
(%RPDJ .

<30

<30

<30

<30

<30

<30

<30

<30

- <30

<30

<30

<30

<30

<30

<30

<30

<30 -

<30

£30

<30

MDL"*
(mg/rn3)

0.44

0.27

0.20

0 .20

0 . 2 8

0.2 .4

0 .84

0 . 1 . 9

0 . 1 7

0.22

0.3.6 _

0.22

0.20

0.27

0 .23

0 .23

0 . 17

0 . 1 7

0.24

0 . 1 6

-RLA
(mg/tri3)

1 .0

1 .0

1 .0

1 .0

1 . 0

1 . 0

2.0

1 .0

1 .0 -

1 .0

1 . 0

1 .0

1 .0

1 .0

1 .0

1 . 0

1 . 0

1 .0

1 . 0

1 . 0
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

l,2-Dibromo-3-chloropropine

1 ,2,4-Trichlorobenzene

Hexachlorobuladiene

Naphthalene

1,2,3-Tr.ichlorobenzene

Acetone

2-Butanone (MEK)

Vinyl Acetate

4-Methyl-2-pentanone (MIBK)

2-Hexanone

Carbon disulfide

Methyl t-butyl ether (MTBE)

Toul hydrocarbons

METHOD
(Prep)

EPA 18
(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA IS

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 18

(Tedlar bag)
EPA 1.8

(Tedlar bag)
EPA 18

(Tedlar bag)

REF

76

76

76

76

76

76

76

76

76
r

76

76

76

76

ACCURACY*
(% Rec)

60-140

. 60-140

60-WO

60-140

60- 140

60- 140

60-140

60-140

60-140

60-140

60-140

60- 140

60- 140

PRECISION*
(% RPD)

£30

<30

£30

<30

£30

<30

£30

<30

- <3()

<30

<30

<30

<30

MDL"
(rrig/m*)

0.87

0 .2 1

0.25

0 .32

0.28

0.52

1 5

0.59

0.64

0.94

0.20

0 . 1 . 9

._. 1.0

RLA
(rrig/nirf)

2.0

1 .0

1 .0

1 . 0

1 . 0. ...
10

2.0

10

10

1 .0

1 . 0

10



TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AJNID
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Nitrogen(TCD)

Oxygen(TCD)

Carbon dioxide(TCD)

Carbon monoxLde(TCD)

Methane(TCD)

Methane (FID)

Elhane(TCD)

Ethane (FID)

Ethene (TCD)

Ethene (FID)

Propane (FID)

Buiane(FID)

Pentane(FID)

Hexane(FID)

METHOD
(Prep)

EPA 18
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA. 18
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA 1 8
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA 18
(Tedlar bag)
EPA 18
(Tedlar bag)

REF

76

76

76

76

76

76

76

76

76

. 76

76

76

76

7(5

ACCURACY*
(% Rec)

75-125

75-125

75-1 .25

75- 125

7 5 - 1 2 5

7 5 - 1 2 5

7 5 - 1 2 5

75 - 1 25

7 5 - 1 2 5

75- 12 .5

75-125

75- 125

75-125

75-125

PRECISION*
(% RPD)

<25

<25

<25

<25

<::5

<25

<25

<25

<25

<25

<25

<25

<25

<25

MDL*"
(ing/«n:'|

10000

" 1 0000

10000

100

100

1 . 5

150

1 . 5

150

1 . 5

0.37

0.84

0.95

1 . 1

RLA
(mg/BQ 1 )
10000

1.0000

18000

570

330

5 . 0

6 1 0

5 . 0

670

5 .0

5 .0

5 .0

5.0

5 .0
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTIO'N LIMITS (MIDI.) FOR AIR

PARAMETER
——————————————— _______

METHOD REF
(Prep) 1

Hydrocarbons/ Aatomatics
Cyclohexane
Cyclohexene
a-Heptane
Methylcyclohexane
n-Ociane
n-Pemane
Benzene

Toluene

Ethylbenzene
Xylene (total)
Styrene
Curaene
Naphthalene
a-Methylstyrene
Vinyltoluene

NIOSH 1500/OSHA07
NIOSH 1500/OSHA 07
NIOSH 1500/OSHA 07
NIOSH 1500/OSHA 07
NIOSH 1500/OSHA 07
NIOSH 1500/OSHA, 07

NIOSH 1500/1501
OSHA 07

NIOSH 1500/ 1 501
OSHA 07

NIOSH 150 I/OS HA 07
. NIOSH 1501/OSHA 07
NIOSH 1501 /OSHA 09

NIOSH 1501
NIOSH 1501/OSHA 07
NIOSH 1501 /OSHA 07
N1SOH 1501/OSHA 07

98/99
98/99
98/99
98/99
98/99
98/99
98/99

98/99

98/99
98/99
98/99

9;3

98/99
98/99
98/99

ACCURACY
•(% R*c)

PRECISION
«(% RPD)

M:DI,"*
lug)

R.LA
(ug)

75-125
75- 125
75- 125
75-125
7 5 - 1 2 5
7 5 - 1 2 5
75- 125

7 5 - 1 2 5

7 5- 125
75-125
7 5 - 1 2 5
75-125
7 5 - 1 2 5
7 5 - 1 2 5
75- 125

<25
<25
<25
<25
<25 '
<25
<25

<25

<25
<25
<2:5
S25
<25
<25
<25

2~.S
2.5
2 .5
2.5
2 .5
2 .5
2 .5

2.5

2.5
2.5
2 .5
2.5
2.5
2 . 5
2.5

10
10
10
10
10
10
10

10

10
10
10
10
10
to
10
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (IVCDL) FOR AIR

PARAMETER METHOD
(Prep)

REF ACCURACY
«'(% Rec)

PRECISION MDL"
'•(% RPD) (ug)

RL,A
.(UB)

Halogenaced
Hydrocarbons
Benzyl chloride
Brornoform
Carbon teirachlorlde
Chlorobenzene
Chloiobromonieihane
Chloroform
1,2-Dichlorober.zene
1,4,-Dichlorobenzene
1,3-Dichlorobeazene
1,1 ,-Dichloroethane
1 ,2-Dichloroeihane
cis-l,2-Dichloroelhene
crans-l,2-Dichloroeihene
Hexachloroeihane
1 , 1 , 1 -Trichloroethane
Tecachloroethene
1, .1 ,2-Trichloroe thane
1,2,3-Trichloroprapane
Methylene chloride
Vinyl chloride

NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07

NIOSH 1003
NIOSH: 1003/osHA o?
NIOSH 1003/OSHA 07
NIOS1! 1003/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 100J/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07
NIOSH 1003/OSHA 07

NISOH 1005
NIOSH 1007

98/99
98/99
98/99
98/99

98
98/99
98/99
98/99
98/99
98/99
98/99
98/99
98/99

•»

98/99
98/99
98/99
98/99

98
98
98

75- 125
75- 125
75-125
75- 125

75 - 125
75-12:5

75 - 125
75-125
75-125
75- 125
75- 125
75 - 125
75- 125
75 - 125
75- 125
75- 125
75- 125
75-125
75-125
75-125

<25
<25
£25
£25
<25 '
<2:5
<Z5
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25

"2 .5
2 .5
2 , 5
2 .5
2 .5
2 5
2 5

10
10
10
10
1 .0
10
10

2.5 i 10
2.5 10
2 .5
2 .5
2 5
2 .5
2 .5
2 .5
? 5
2 . 5
2.5
2 .5
2.5

10
10

- 10
10
10
10
10
10
10
10
10
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Methanol (Methyl alcohol)

METHOD
(Prep)

NIOSH 2000

REF

98

ACCURACY*
(% Rec)

75-12 .5

PRECISION"
(ft RPD)

<25

MDL"
(ug)

2.5

RLA
("g)
10

TABLE S.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Bipheriyl (DiphenyO and
Biohenyl oxide
Acenapthene
Acenapthylene
Anihracene and Phenaruhrene
Benzo(a)anthracene and Chrysene
Benzo(a)pyrene
Benzo (b) fluoramhene and Benzo(k)
fluoranihene
Benzo(£,h,i)perylene
Fluoranthene
Fluorene
lndeno(l,2,3-cd) pyrene and
Dibenzfa.h) anthracene
Naphthalene
Pyrene

METHOD
(Prep)

NIOSH 2530

NIOSH 55 15
NIOSH 5515
NIOSH 55 15

NIOSH 5515V
NIOSH 5.51 .5
NIOSH 5515

NIOSH 55 15
NIOSH 5.515
NIOSH 5515
NIOSH 55 15

NIOSH 55 15
NIOSH 55 15

REF

98

93
98
98
98
98
98

98
98
98
98

98
98

ACCURACY'
(% Rec)

75- 125

75- 125-
75- 125
75-12:5
75-125
75- 125
75-125"

75-125
75-125
75- 12 :5
75 - 1 25

75- 125
75-12.5

PRECISION*
(% RPD)

<25

<2.5
<25
<25
<25
£25
525

<2.5
£25
<25
<25

<25
£25

MDL**
("g)
2.5
0.84
0.83
0.84
2 .4

0.88
2.6 '

0.74
0.85
0.87
0.79

0.78
1 . 2

RLA
(ug)
10
10
10
10
1C)
10
10

10
10
10
10

10
10
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AMD
METHOD DETECTION LIMITS (MDL) FOR AIR SAMPLES

PARAMETER

Aluminum (ICP)
Antimony (ICP)
Antimony (GFAA)
Arsenic (ICP)
Beryllium (ICP)
Cadmium (ICP)
Cadmium (GFAA)
Calcium (ICP)
Chromium (ICP)
Chromium (GFAA)
Cobalt (ICP)
Copper (ICP)
Iron (ICP)
Lead (ICP)
Lead (GFAA)
Magnesium (ICP)
Manganese (ICP)
Mercury (CVAA)
Molybdenum (ICP)
Nickel (ICP)

METHOD
(Prep)

-NIOSH 7300/OSHA ID-125G
OSHAID-L25G
OSHA ID 121

NIOSH 7300/OSHA ID-125G
NIOSH 7300/OSHA ID- 1250
NIOSH 7300/OSHA ID- 125G

OSHA ID- 121
NIOSH 7300/OSHA ID- 125G
NIOSH 7300/OSHA ID- 12.5G

OSHA ID- 1 .21
NIOSH 7300/OSHA ID-125G
NIOSH 7300/OSHA ID- 12SG
NIOSH 7300/OSHA ID-1250
NIOSH 7300/OSHA ID- 125G

OSHA ID- 121
NIOSH 7300/OSHA ID- 125G
NIOSH 7300/OSHA ID- 125G

NIOSH 6009
NIOSH 7300/OSHA ID- 125G
NIOSH 7300/OSHA 1D-125G

REF

98/99
99
99

98/99
93/99
98/99

99
98/99
98/99

99
98/99
98/99
98/99
98/2
99

98/99
98/99

98
98/99
93/99

ACCURACY*
(% Rec)
75-125
75-125
80-120
73-125
75- 12:5
75-12:5
80-120
75-125
7.5-125
80-120
7 5 - 1 2 5
75- 125
75-125
75- 12 .5
80-120
75- 125
75-125
80-120
75- 125
75- 125

PRECISION*
(% RPD)

<20
£20
£20
£20
£20
£20
£20
£20
£20
£20
£20
£20
<20
£20
£20
£20
£20
£20
£20
£20

MDL**
(ug)
3.2

0.42
0 . 1 1
0.39
0 . 1 1
0 . 3 1

0.0090
2.4

0.44
0.0:50
0 . 4 1
0 . 7 8
3.9

0. 14
0 . 14
1 . 8

0. 18
0.0020

0,23
1 . 1 .

RLA
(ug)
20
2.0
1 .0
1 .0

0.50
0 .50
0. 10

50
1 .0
1 .0
1 .0
2.0 j
5 . 0

0.50
0.50

50
1 .0

0.020
1 . 0
4 .0
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (1VIDL) FOR AIR SAMPLES

PARAMETER

•Selemum(ICP)
Selenium (GFAA)
Silver (TCP)
Silver (GFAA)
Sodium (ICP)
Thallium (ICP)
Thallium (GFAA)
Tin (ICP)
Tltanium(ICP)
Vanadium (ICP)
Zinc (ICP)

METHOD
(Prep)

NIOSH 7300/OSHA ID- 1.25G
OSHA ID-121

N10SH 7300/OSHA ID-125G
OSHA ID- 12 1
N10SH 7300

NlbsH 7300/OSHA ib-"l25G
OSHA ID-121

OSHA ID-1250
NIOSH 7300

NIOSH 7300/OSHA ID-1250
NIOSH 7300/OSHA ID- 125G

REF

98/99
99

98/99
99
98

98/99
99
99
98

98/99
98/99

ACCURACY*
(% Re*)
75-1.25
80-120
75- 125
80-120
75-125
75-125
80- 120
75-125
70- 1.30
75- 125
75- 125

PRECISION*
(% RPD)

<20
<20
<20
<20
<20
<20
<20
<20
£20
<T20
<20

MDL"
(Ugfl

0.46
0 . 13
0.20
O.Oifi

8 .3
0.46
0. 14
1 . 3

0.25
0.23
0 .45

RLA
(ug/)
1 .0
1 .0
1 .0

0.10
50
1.0 '
1 .0
5 .0
1 .0
1 . 0

_i£_J
ICP = inductively coupled (argon) plasma atomic emission speclrophotorneter
GFAA == graphite furnace atomic adsorption spectrophotometer
CVAA = cold vapor atomic adsorption spectrophotometer

' TABLE 5.4 LABORATORY ANALYTICAL METHODS, Q A OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Chloride
Fluocide
Nitrate

Sulfaie

METHOD
(Prep)

NIOSH 7903
NIOSH 7903
NIOSH 7903
NIOSH 7903

REF ACCURACY*
1 (% Res)

98
98
98
98

75 - 1 25
75- 125
75-125
75-125

PRECISION*
(% RPD)

<25
<25
<25
<25

MDL"*
lug)
2 .5

0.25
0.25
0. 13

RLA
("I!)

10
1 . 0
1 .0
50



TABLE 5.5 LAJBORATORY ANALYTICAL METHODS, OA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Aluminum (ICP)
Antimony (ICP)
Antimony (CFAA)
Arsenic (ICP)
Arsenic (GFAA)
Barium (ICP)
Beryllium (ICP)
Boron(ICP)
Cadmium (ICP)
Cadmium (GFAA) -
Calcium (ICP)
Chromium (ICP)
Chromium (GFAA)
Cobalt (ICP)
Copper (ICP)
Iron (ICP)
Lead (ICP)
Lead (GFAA)
Magnesium (ICP)
Manganese (ICP)
Mercury (CVAA)
Molybdenum (ICP)
Nickel (ICP)
Potassium (ICP)
Selenium (ICP)
Selenium (GFAA)

METHOD
(Prep)

6010(3050)
6010(3050)
7041(3050)
6010(3050)
7060(3050)
6010(3050)
6010(3050)
(010(3050)
6010(3050)

7 13 1 (3050)
6010(3050)
(5010(3050)
7191 (3050)
6010 (3050)
60 1 .0 (3050 )
6010(3050)
(5010 (3050)
7421(3050)
6010(3050)
15010(3050)

7471
6010(3050)
6010(3050)
6010(3050)
6010 (3050)
7740(3050')

REF

2
2
2
2
2
2
••'II.

"\

2
2
2
•i
•i
1
"»

')

-)

">

2
2
2
2
2
2
2
2

ACCURACY*
(% Rec)
75- 125
7 5- - 125
80-1.20
75- 1 .25
80- 120
75-125
75 - 125
7 5 - 1 2 5
75-- 12.5
80-120
75 - 1 25
75- 125
80-120
75- 125
75- 125
75- 12 ,5
7 . 5 - 1 2 5
80- 120
75-125
75- 125
80-120

-- 75-125
75- 12 .5
75- 1 .25
7 5 - 1 . 2 5
80-120

PRECISION*
(% RPD)

<20
<20
<20
£20
£20
<20
<20
<20

" <20
<20
£20
<20
<20
<20
<20
<20
£20
£20
<20
<20
<20
<20
<20
<20
£20
<20

MDL**
(mg/lcg)

3 .2
0.42
0 . 1 1
0.39
0.27
0.42
0.1 1
0 . 59

0 ,056
0 0390

2 . 4
0 . 1 8

0.050
0. 13
0.22
3 9

0.20
Cr.14
1 . 8

0 . 18
0.0020
0.098

1 . 1
35

0.46
0. 13

RLA
(mg/kg)

20
5.0
1 .0
1 . 0
1 . 0
1 .0

0.40 '
5 .0

0.50
0. 10

50
1 . 0
1 .0
1 .0
2.0
5 .0

0.50
0.50

50
1 .0

0.020
1 .0
4 . 0
100
1 . 0
1 .0
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Silver (ICP)
Silver (GFAA)
Sodium (ICP)
Strontium(ICP)
Thallium (ICP)
Thallium (GFAA)
Tin (ICP)
Titanium(ICP)
Vanadium (ICP)
Zinc (ICP)

METHOD
(Prep)

6010 (3050)
7761 (3050)
6010(3050)
(5010(3050)
6010 (30:50)
7841 (3050)
6010(3050)
6010(3050)
6010 (30:50)
6010 (3050)

REF

2
2
"1I,

2
1
2
2
2
2
-•>

ACCURACY*
(% Rec)
75- 125
SO- 120
75-125
70- 130
75- 125
80-120
75- 125
70- 130
75- 12 :5
75- 125

PRECISION*
(% RPD)

<20
<20
<20
<30
<20
<20
<20
£30
<20
<20

MDL**
(mg/kg)
" 0 . 14

0.016
8.3

0.84
0.46
0.14
1 . 3

0.2.5
0 .23
0.45

RJL.A
(mg/kg)

1 .0
0.10

50
1 .0
1 . 0
1.0 '
5 .0
1 .0
1 . 0
2.0

ICP = inductively coupled (argon) plasma atomic emission spectropr-.otomeier
GFAA = graphite furnace atomic adsorption spectrophotometer
CVAA = cold vapor atomic adsorption spectrophotometer
-T = trace ICP

TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Cyanide, total

METHOD
(Prep)

9012(5013)
9012(9010)

REF

2 .
2

ACCURACY'
(% Rec)
75-12:5
75-125

PRECISION*i;% RPD)
£30
<30

MDL**
(mg/kg)

0.59
0. 14

RLA
(mg/kg)

U)
1 .0
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TABLE .5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVIES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Aldrin (MS)
Alpha-BHC
Beta-BHC
Gamma-BHC (Lindane) (MS)
Delta-BHC
"['ethnical Chlordane
Alpha Chlordane
Gamma Chlordane
4.4'-DDD
4.4' -DDE:
4, 4 '-DOT (MS)
Dieldnn (MS)
Endosulfan I
Endosulfan 11
Endosulfan sulfate
Endrin (MS)
Endrin aldehyde
Endrin ketone
HepiaclUor (MS)
Keptachlor epoxide
Meihoxychlor
Toxaphene
PCB-1016
PCS 1221
PCB 1232
PCB-1242
PCB- 1248
PCB- 1254
PCB- 1260
Surrogate -
2,4,5,6-Tetrachloro-m-
xyleae (TCMX)
Surrogate-Decachlorobiphenyl
(DCB)

METHOD
(Prep)

8081(3550)
8081(3550)
8081(35:50)
808 [(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8031(3550)
8081(3550)
8081(3550)
8081(3550)
8081 (3550)
8081(3550)
8081(3550)
8081(3550)

- 8081(3550)
8081(3550)
8031(3550)
8081(3550)
8081(3550) . -
8081(3550)
8082(3550)
3082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(35501)
8082(3550)

8081(3SSO)/S082(3550)

8081(3550)/8G82(3550)

REF

97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

-97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

97/2

ACCURACY*
(% Rec)
10-144
22-101
12-120
12 - 138
10-142
45- 1 19
45-140
1 1 - 14 1
28-134
34-1 21
29-134
28- 137
10- 141
10- 159
26-144
33-; 49
10-130
29-1 12
17- 138
15- 142
24-152
4 1 - 1 2 6
3 4 - 1 3 8
15 - 178
10-215
39-150
38- 158
40-122
39- 138

10 - 1 . 14

27- i: 8

PRECISION"
(% RPD)

<33
<40
<40
<37
<47
£40
<40
<40
<50
<23
<26
<30
<40
165
<50
<32
<86
<3 1
<38
<40
<40
S50
£44
<30
<30
<30
<30
<30
<30

NA

NA

MDL""
(ug/kg) •
0.021
0.088
0 . 16
0.066
0 . 1 8
1 .7

0 . 12
0.073
0,22
0 . 13
0.49
0 . 1 9
0 . 1 3
0,22
0 .9 1
0.10
0.22
0.42
0.12

0 ,099
1 . 3
18

4 .8
23
4.0
6.0
6.7
2 .7
5 , 6

NA

NA

====5sr=5=S=5:£

=="s::==2=:===:
RLA
(ug/kg)

1 , 7
1 .7
1 .7
1 .7
1 .7
17
1 .7
1 .7
3.3
3 .3
3 .3
3 .3
1 .7
3 .3
3,3
3 ,3
3.3
3.3
S . 7
1 . 7
17

170
33
67
33
33
33
33
33

NA

NA.



IBiological Tissues Parameters

PARAMETER
Semivolatiles by GC/MS
Acenaphthene (MS)
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzoic acid
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4 - B ro rtio plh e ny I p h e ny I eth e r
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol (MS) (p
Chloro-m-cresol)
2-Chloronaphthalene
2-Chlorophenol (MS)
4-Chlorophenylphenyl ether
Chrysene
2-Methyl phenol (o-Cresol)
3- and 4-Methyl phenol (m
and p-Cresol)
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butylphthalate
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene (MS)
3,3'-Dichlorobenzidine
2,4-DiiChlorophenol
Diethylphthalate
2,4-Dimethylphenol
Dimethylphthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene (MS)
2,6-Dinitrotoluene
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
H e xac h lo r ocy c I o pentad i e ne
Hexachloroethane

METHOD

8270(3550)
8270(3550)
8270(3550)
13270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

ACC
(%REC)

28-102
54-140
39-106
29- 1 1 1
10-150
19- 126
26-125
10-121
34-1 16
1 13- 108
10-130
36-166
23-124
53- 127
24-120
10-150
25-107
60- 1 18
23- 1 14
20-1 18
35-130
14-95

12-102
40-147
10-150
28-125
10-99

10- 100
10-125
10-189
16- 104
3 1 - 1 13
34973
20-116
43-135
10- 126
26-107
38-107
22-135
23-121
32-107
44-105
10- 1 12
ID- 132
16-91

PIREC
(%RPD)

< ==25
<=25
<=30
<=25
<=50
<=25
<=38
<=50
<=29
<=50
<=50
<=50
<=40
<=40
<=40
< =50
<=25
<=40
<=25
<=33
<=27
<=50
<=50
<=28
<=50
<=50
<=40
<=42
<=40
<=100
<=40
<=40
<=25
<=40
<=93
<=87
<=30
<=40
•o=50
<=25
<=40
<=40
<=40
<=50
<=40

MOIL
(ug/kg)

39
39
36
29
63
51
39
57
33
90
29
30
140
33
90
51
30
33
33
30
36
39
180
45
36
45
33
26
33
48
30
45
30
33
87
66
39
48
57
33
36
30
33
54
39

RL
(ugJkg)

1000
1000
1000
11000
5000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
2000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1 1000
1000
1000
2000
1000
1000
1000
1000
5000
5000
1000
1000
1000
1000
1000
1000
1000
1000
1000



Biological Tissues Parameters

PARAMETER

••til
PARAMETER
Semivolatiles by GO/IMS
lndeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
Naphthalene
2-Miitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol (MS)
N-Nitrosodiphenylamine
N-Nitroso-di-n-propylamine MS)
Pentachlorophenol (MS)
Phenanthrene
Phenol (MS)
Pyrene (MS)
1,2,4-Trichlorobenzene (MS)
2.4.5-Triclhloirophenol
2.4.6-Trichlorophenol
Surrogates
Nitrobenzene-d5
2-Fluorobiphenyl
p-Teirpheny'l-d14
Phenol-dl5
2-Fluorophenol
2,4,6-Triilbirornophenol
RL based on an extraction weight

METHOD ACC
(%REC)

PREC
(%RPD)

Biological Tissues
METHOD

8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

of 10g and and

ACC
(%REC)

18-157
17- 107
19- 105
53-125
22- 1 10
10- 1 17
10-136
9-104
10- 101
10- 1 17
40-122
1 1 - 1 17
10-120
38-1 13
17-103
18-136
17-105
39-123
20-1 16

12- 125
24-1 18
18-153
10- 142
10- 1 18
14-121

PREC
(%IRPD)

<=83
<=60
<=50
<=25
<=50
•o=50
•c=50
<:=40
<=40
<=45
<=50
<=35
<=44
<=25
•o=25
•o=25
<=28
<=27
<=40

NA
MA
NA
NA
NA
NA

MIDI.
(ug/kg)

RL
(ug/kg)

Parameters
MDL

(ug/kg)
60
36
28
33
42
33
39
39
26
90

290
42
84
36
57
33
33
39
28

NA
NA
NA
NA
NA
NA

RL
(ug/kg)

1000
1000
1000
1000
5000
5000
5000
1000
1000
5000
1000
1000
5000
1000
1000
1000
1000
1000
1000

MA
NA
NA
MA
NA
NA

a final extract volume of 1 .Ornl...



SffiHH IBiologiical Tissues Parameters

PARAMETER

11111

METHOD ACC PREC MIDI. RL
(%REC) (%RPD) (ug/kg) fug/kg)

IB iiollog leal Tissues IP a ra meters
METHOD

PARAMETER
Herbicides by GC/Electron Capture
2,4-D(MS) 8 151
Dalapon 8 15 1
2,4-DB 8 151
Dicamba 8 15 1
Dichlorpirop 8 15 1
Dinoseb 8151
IMCPA 8151
MCPP 8151
2,4,5-T (IMS) 81151
2,4,5-TP (Silvex) (MS) 8151
Surrogate
2,4-Dichlorophenyl acetic acid
(DCAA)
RL based on an extraction weight of lOg and and

8151

ACC
(%REC)

PREC
(%RPD)

MIDI.
(ug'kg)

30-189 NA NA
a final extract volume of 10mL.

RL
(ug/kg)

19- 153
10- 170
20-160
20-160
30-170
10-130
10-130
10-130
14-143
27-120

0:47
<=40
<=40
<=40
<=40
<=50
<=50
<=50
<:::: 59
<=51

4 .8
69
19
3.6
8 . 1
25

2220
1200

3
2 .7

25
6000

25
60

300
300

6000
6000

25
25

MA
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES ANID
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Monochlorobiphenyls
Dihloirobiphcnyls
Trichloiobiphenyls
Tetrachlorobiphenyls
Pentachlorobiphenyls
Hexachlorobiphenyls
Heptachlorobiphenyls
Octachlorobiphenyls
Nonachlorobiphenyls
Decachlorobiphenyl
Surrogate- Decachlorobiphenyl-
13C12

METHOD
(Prep)

680/(3550)
680/0350)
680/Q550)
680/(3550)
680/C3550)
680/(3550)
680/(3550)
680/0550)
680/0550)
680/{3550)
680/0550)

REF

97/93
97/93
97/93
97/93
97/93
97/93
97/93
97/93
97/93
97/93
97/93
_____

ACCURACY*
(% Rec)

30-130
30-130
30- 130
40-140
40-140
40-140
40- 140
40- 140
30-130
30- 130
30-130

. ... ... .. .

PRECISION*
(% RPD)

<50
<50
<50
S50
<50

. <50
<50
<50
<50
<50

NA

MDL'1"
(ug/kg)

0.68
0.76
0.68
1 .3

0.83
0.89
1 .6

0.95
1 . 9
1 .9
NA

RLA
(ug/kg)

10
10
10
20
20
20
30
30
50
50
NA



ST l . -S I . L:il;or:ii;ory Qual i ty Manu,: . ] ' :
Secs iun 5, Revision 0

Effective Date: 0 1 / 3 1 / 0 0
Page 146 of 180

TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Acetone

Benzene (MS)

Bromodichloromethane

Bromoform

Bromomethane (Methyl bromide)

2-Butanone (MEK)

Carbon disult'tde

Carbon tetrachloride

Chlorobenzene (MS)

ChJoioetbane

Chloroform

Chloromeihane

Dibromochloromethane

1,1-DLchloroeihane

1,2-Dichloroethane

ci<i"l,2-Dichloroethene:

tram-- 1 ,2-Dichloroethene

1,1-DichloroeLhene (MS)

1 ,2-Dichlo.ropropa.ni;

METHOD
(Prep.)

8260(5035)
8260(503 Sext)

8260(5035)
8260(5C)35e:«)

8260(5035)
8260(S03Sext)

8260(5035)
8260(5035exO

8260(5035)
8260(5035ext)

8260(5035)

REF

97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

8260(5035ext) 9~!i2
8260(5035)

8260(5035ext)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035ext)
8260(5035)

8260(S035e:x;)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035e«)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035e;«)
8260(5035)

8260(5035e.«)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035cw)

97/2
97/2
97/2
97/2
97/2
97P
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97(2
97/2
97/2
97/2

ACCURACY*
(% Rec)
14-189
14-189
64-144
64-144
71- 140
71- 140
59- 143
59- 143
3 5 - 1 8 1
35-181
54- 166
54 - 166
1 .0- 160
10-160
65- 129
65- 129
56-152
.56-1 .52
65- 129
65- 129
62- 1 17
62-1 17
10 - 186
1 0 - 1 8 6
73- 127
73- 127
64-1 12
6 4 - 1 1 2
66-128
66-128
64-123
64- 123
60-161
60-161
44-157
4 4 - 1 5 7

97/2 I 47- 146
9 7 - 2 1 47 - 146

PRECISION*
(% RPD)

<40
<40
<25 .
<25
£40
<40
£40
540
£65
£65-
£40
£40
<65
£65
£40
£40
£25
£25
£40
<40
£40
<40
<65
£65
<40
<40
<40
S40
S40
£40
£40
£40
£25
£25
<25
<25
£65
£65

MDL"
(ug/kg) .

2.3
230
0.4 1
41

0.34
34

0.44
44
2.0
200
2.3
280
0.29
29

0.47
47

0.58
58
1 . 3
1.30

0.26
26
1 .2
iio

0.28
28

0.28
28
1 . 0
100

0.31
3 1

0.57
57

0.77
77

RLA
(ug/kg)

50
5000
5.0
500
5.0
500
5.0 |
500
10

1000
25

2500
5 .0
500 j
5.0
500
5.0
500
10

1000
5 .0
500
10

1000
5 .0
500
5.0
500
5.0
500
5.0
500
5 .0
500
5.0
500 ]

1 . 0 5 .0
100 f 500
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

cis-l,3-Dichloroptopene

trans- 1 ,3-DicUoropropene

Ethylbenzene

2-Hexanooe

4-Methyl-2-pentanone (MIBK)

Sty irene

1 , 1 ,2 ,2-Tetrachloroethane

Tetrachloroethene

Toluene (MS)

1,1,1-Trichloroethane

l,l,2-Trichloro«hane

METHOD
(Prep)

8260(5035)
8260(503 Sext)

8260(5035)
8260(5035exi)

8260(5035)
8260(503 Sext)

8260(5035)
8260(5035ew)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035ext)

82(50(5035)
8260(5035ext) '

8260(5035)

REF

97/2
97/2
97/'2
97/2
97/2
97/2.
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

8260(5035ext) j 97/2

ACCURACY"
(% Ret)
50-146
50-146
57-143
57- 143
60-131
60-131
47- 145
47-145
54-167
54-167
56- 12 1
56- 121
36-157
36-157
6 1 - 142
6 1 - 142
67-142
67-142
U-148
1 1 - 148
66-123
66-123

PRECISION*
(% RPD)

<65
<65
<65
<65
<40
<4C)
<iO
<-0
<.;.9
<J.9
<40
<-lO
<40
00
:&«!
<40
<25
<25
<40
<40
£40
£40

MDL*»
(ug/kg)'

0~19"
49

0.65
65

0.55
55
3 .7
370
3 .2
320

0 .43
43

0.80
80

0.44
44

0.48
48

0.98
98

0.65
65

RLA
(ug/kg)

5.0
500
5.0
500
5.0
500
25

2503
25

2500
5 . 0
500
5.0
500
5.0
500 i
5.0
500
5 .0
500
5 .0
500
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Trichloioethene (MS)

Vinyl chloride

Xylenes (total)

o-Xylene

m + p-Xylene

Surrogate - Toluene-d8

Surrogate - p-Bromofluorobenzene

Surrogate -Dibromofluoromethane

Surrogate - l,2-Dichloroethane-d4

Surrogate - 1 ,2-Dichlorobenzene-d4

METHOD
(Prep)

8260(3033)r
8260(5035ext)

8260(5033)
8260(5035ext)

8260(5035)
8260(:5035e;u)

8260(3035)
8260(503 5ext)

82(50(503 5)
8260(5035ext)

8260(5035)
8260(5035exl)

8260(5035)
8260(5035ext)

82(50(5035)
8260(5035ext)

82150(3035)
8260(5033ext)
•-8260(5035)
8260(503 5e:«)

REF

97/2
97/2
5r7/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2 -
97/2

ACCURACY"
(% Rec)
41- 1 .34
4 1 - 1 34
18- 169
18-169
50-150
50-150
22-154
22- 154
62-123
62 - 123
58- 148
58- 143
TO- 1.36
70- 1 .36
66-148
66- 148
3 8 - 1 5 1
38- 1 .5 1

PRECISION"
(% RPD)

£22
<22
<65 ..
<65
<40
'£40
<40
<40
<4()
<40
NA.
NA
NA
MA
NA
NA
NA
NA

53-148 1 MA
58-14~8 j NA

MDL"
<ug/US>.

0.72
72

0.98
98
1 .5
150

0.50
50
1 . 0
100
N'A
NA
NA
NA
NA
NA
NA
NA
NA
NA

RLA
(ug/kg)

5.0
500
10

1000
5.0 •
500
5.0
500
5.0
500
N'A
NA
MA
NA
NA
NA
NA
NA
NA
NA
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TABLE 5.5 LABORATORY AJNALYTICAL METHODS, QA OBJECTIVES ANID
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Acenaphthene (MS)
Acenaphthylene
Anthracene
Benzo(a)aiitnracene
Benzole acid
Benzo(b)nuoranthene
Benzo(k)fluoramhene
Benzo(g,hJ)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bisi.2-chloroisopropyl) ether
Bis{2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Bury! benzyl phthalaie
4-Chloroaniline
4-Chloro-3-methylphenol (MS) {p-Chloro-m-
cresol)
2-Chloronaphihalene
2-Chlorophenol (MS)
4-Chlorophenylphenyl ether
Chrysene
2-Methyl phenol (o-Cresol)
3- Methyl phenol (m- Cresol)
4-Methyl phenol (p-Cresol)
3- and 4-Methyl phenol (m- and p-
Cresol)
Dibenz(a,h)anthracene
Dibenzotuian
Di-n-burylptithalate
1,2-Dichlorobenzene
1 , 3 - D i chl o robe nze ne
1,4-Dichlorobenzene (MS)
3,3'-Dichlorobenz id ine
-,^-Dichlorophenol
Diethylphthalate
2,4-Dimethylphenol
Dimethylphthalate
4,6-Dinitro-2-methylphenol
2.4-Dinitrophenol

METHOD
(Prep)

8270(3550)
8270(3550)
8270(3550)
8270(35:50)
8270(3.550)
8270(3530)
8270(3550)
8270(3550)
8270(3550)
8270(5550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

8270(3550) r

8270(3550)
82:70(3550)

- 8270(3550)
8270(3550)
8270(3550)
8270(5550)
8270(3550)

8270(3550)
8270(3550)
8270(3550)
8270(3550) .
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

REP

97/2
97/2 1
97/2
97/2
97/2
97/2
97/7
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

ACCURACY"
(% Rec)
28-102
54-140
39- 106
29- 1 1 1
10-150
19- 126
26- 125
10-121
3 4 - 1 1 6
1 3 - 1 0 8
1 0 - 1 3 0
36-166
23-124
53 - 1 27
24-120
10-150
25-107

60-1 18
23- 1 . 14
20- 1 18
35- 130
14-95
12 - 102
12- 102
12-102

40-147
10- 150
28-125
10-99
10-100
10-125
10-189
16- 1 04
3 1 - 1 . 1 3
10-95

20- 1 16
4 3 - 1 3 5
10- 126

PRECISION*
(% RJF'D)

<25
£25
£30
£25
£50
<25
S3 8
£50
<29
<50
£50
£50
<40
<40
<4Q
<50
<25

<40
<25
S33
<27
<50
<50
<50
£50

<28
<50
<:.50
£40
£42
<40

£ 100
<40
£40
<25
£40
<93
<87

MDL**
(ug/kg)

1.3
13
12
9.6
21
17
13
19

- 11
30
9 .6
9.9
46
1 1 .
30
17
10

11
1 1
10
12
13
61
61
61

1.5
12
15
1 1
8 .8
1 1
16
10
15
10
1 1
29
T}

RL.A
(ug/kg)

330
330
330
330
170Q
330
330
330
330
330
330 !
330 i
330
330
330
660
330

j l
330
330
330
330 ':
330
330
330
330

330
330
330
330
330
330
660
330
330
330 1
330
1700
1.700
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (1VIDL) FOR BIOLOGICAL TISSUES

PARAMETER

2,4-Diniirotoluene (MS)
2,6-Dinitrotoluene
Di-n-ocrylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Iriderio(l,2,3~cd)pyrerie
Isophorone
2-Melhylnaphthalene
Naphthalene
2-Nitroaniline
3-Nitroiniline
4-NiiroaniIine
Nitrobenzene
2-Nitrophenol
4-Nitrophenol (MS)
N-Nitrosodiphenylamine/ Diptlenylamine
N-Nitroso-di-n-propylamine MS)
Pentachlorophenol (MS)
Phenamhrene
Phenol (MS)
Pyrene (MS)
1 ,2,4-Trichlorobenzene (MS)
2 . 4 , 5-Tric hlorophe nol
2,4,6-TrichLoropbenol
Surrogate - Nitrobenzene -d5
Surrogate - 2-Fluorobiphenyl
Surrogate - p-Terphenyl-dU
Surrogate - Phenol-d5
Surrogate - 2-FIuorophenol
Surrogate - 2,4,6-Tribromophenol

METHOD
(Prep)

8270(3550)
8270(3550)
8270(3:550)
8270(3550)
8271X3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

_][_
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
3270(3550)
8270(3550)

REF

97/2
97/2
51-7/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

ACCURACY"
(% Rec)
26-107
38-107
22- 135

• 23- 12 1
32-107
44-105
10- 1 12
D-132 .
16-91

1 8 - 1 5 7
1 7 - 107
19 - 105
53- 125
22 - 1 10
1 0 - 1 1 7
10- 136
9- 104
10 - 10 1
10 - 1 17
40- 122
1 1 - 1 1 7
10- 120
38 -11 3
17 - 103
1 8 - 1 3 6
17- 105
3 9 - 1 2 3
20-1 16
1 12 - 125
24- 1 18
18 - 153
10- 142
1 0 - 1 1 8
1 4 - 1 2 1

PRECISION*
(% RPD)

<30
<40
<50
<25
<40
<40
<40
<50
S40
<83
<60
<50
<25
<50
<50
<50
<40
<40
<45
<50
<35
<44
<25
<2:5
<25
<28
<27
:;40
NA
NA
NA
NA
NA
NA

MDli*«
(ugfltg)

13
16
19
1 1
12
10
1 1
18
13
20
1 2

9 .2
1 1
14
1 1
13
13

8 .8
30
98
14
28
12
19
1 1
11
13

9.2
NA
NA
NA
NA
NA
NA

RLA
(ug/kg)

330
330
330
330
330
3-30
330
330
330
330
330
330
330
1700
1700
1700
330
330
1700
330
330
1700
330
330
330
330
330
330
NA
NA
NA
NA.
NA
NA

150
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAl, TISSUES

PARAMETER

2,3,7.8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-
TCDD)

METHOD
(Prep)

8230

REF

97/2

ACCURACY*
(% Reel

69-145

PRECISION*
(% RPD)

<40

MDL*" •
(ug/kg)

0. 13

RLA
(ug/kg) .

0.50

Polychlorinattd Dibenzo-p-dioxins and Dibenzofurans classes
tetra-CDD
tetra-CDF
penta-CDD
penta-CDF
hexa-CDD
hexa-CDF " 1
hepta-CDD
hepta-CDF
octa-CDD
octa-CDF
Internal Standard -
13C12-2,3,7,8-TCDD
Internal Standard -
13C12-2.3.7.8-TCDF
Internal!! Standard ••
13C12-l,2,3,6,7,8-HxCDD
Internal Standard -
13C12-l,2,3,4,6.7,8-HpCDF
Internal Standard -
13C12-OCDD

8280
8280
8280
8280
8280
8280
8280 1
82SO
8280
8280

8280

8280

8280

8280

8280

97/2
97/2
97/2
97/2
97/2
97/2
97/2 1
97/2
97/2
97/2
97/2

97/2

97/2

97/2

97/2

69-145
39-142
41-203
55-146
4:5- 174
50-154
20-170
20-170
20-170
20-170

25-150

25-150

25-150

25-150

25- 150

£40
<40
£40
£40
<53 '
<46
<50~
<50
<:50
<50

NA

NA

NA

NA

NA

0.1 .2
0.040
0.089
0.068
0 . 13

0.051
0 . 1 3

6.063
0 . 14
0 . 1 . 3

NA

NA

NA

NA.

MA

0.50
0.50.
0.50
0.50
0.50
0.50
1 .0
1 , 0
i .o
1 .0

NA

MA

NA

NA

NA
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TABLE 5.5. LABORATORY ANALYTICAL METHODS, Q A OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Acenaphthene (MS)
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranihene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Chrysene (MS)
D ibenzo( a , h)anthrace ne
Fluoranthene
Fluorene (MS)
Indeno{l,2,3-cd)pyrene
l-Meihylnaptuhalene
2-MethyInaphtbalene
Naphthalene (MS)
Phenanthiene
Pyrene (MS)
Surrogate - 4-Terphenyl-dl4

METHOD
(Prep)

8310(3550)
8310(3550)
8310(3550)
831.0(3550)
831 .0(3550)
8310(3550)
8310(3550)
83 10(35:50)
83 10 (3550 )
8310(3550)
8310(3550)
8310(3550)
8310(3550)
8310(3550)
8310(3550) *
8310(3550)
8310(3550)
8310(3550)
8310 (3550)

REF

97/2
97/2
9112
97/2
97/2
97/2
97/2.
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

ACCURACY*
(% Re*)

H-144

10- 139
10 - 126
12- 1 .35
10- 150
10 - 159
10- 120
10- 128
1 0 - 1 9 9
1 0 - 1 1 0

56-136
10-142

_ 10- 1 16
10 - 125
10-125
3 1 - 1 5 9
10- 155
49- 156
2 8 - 1 5 1

PRECISION"
(% RPD)

535
<40
.£40
<40
£40
<40
<40
<40
<40
<40

<28
<40

£40
S40
<40

<34
<40

<28
NA

MI)L««
(ug/kg)

14
5. 1

0.23
0.27
0 . 1 : 5
0 . 1 2 .
0.68
0 , 3 5
0 . 2 8
0.87
0.47
1 .4

0.25
6.2
5.9
5.3

0 .50
0.93
NA

RLA
(ug/kg)

50
20
4.0
4.0
4.0
4.0

10
4.0
4.0
10
10
10
10
20
20
20
4.0
10
NA
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TABLE 5,6 LABOItATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (IVCDL) FOR WIPE SAMPLES

PARAMETER

Aluminum (ICP)
Antimony (ICP)
Antimony (GFAA)
Arsenic: (ICP)
Arsenic (GFAA)
Barium (ICP) _.
Beryllium (ICP)
Boron
Cadmium (ICP)
Cadmium (GFAA)
Calcium (ICP)
Chromium (ICP)
Chromium (GFAA)
Cobalt (ICP)
Copper (ICP)
Iron (ICP)
Lead (ICP)
Lead (GFAA)
Magnesium (ICP)
Manganese (ICP)
Mercury (CVAA)
Molybdenum (ICP)
Nickel (ICP)
Potassium (ICP)
Selenium (ICP)
Selenium (GFAA)

METHOD
(Prep)

60 10(3050) — -
6010(3050)
7041(3050)
6010(3050)
7060(3050)
6010(3050)
6010(3050)
6010(3050)
€010(3050)
713 1 (30:50)
6010(3050)
6010(3050)
7191(3050)
6010 (3050)
(5010(3050)
6010(3050)
6010 (3050)
7421(3050)
6010 (3050)
6010(3050)

7471
6010(3050)
6010(3050)
6010(3050)
6010(3050)
7741X3050)

REF

98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/7
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

ACCURACY'
(% Rec)
75-125
7:5-125
80-120
75- 125
80-120
75-125
75-125
75- 125
75-125
80-120
75- 125
75-125
80-120
75- 125
75-1 .25
75-125
75-115
80-120
75-125
75-125
80-120
75-125
15- 125
75- 125
75-125
80-120

PRECISION"
(% RPD)

<20
<20
<20
<20
<20
<20
<20
S20
<2Q
<20
<20
<20
<20
<20

I <20
520
S20
<20
<20
<20
<20
<20
<20
:£20
<20
<20

MDL"
(ug/wipe)

3.2
0.42
0.1 1
0.39
0.27
0.42
0.1 . 1 .
0.59

0.056
0.0090

2.4
0 . 18

0.050
0 . 1 3
0.22
3 .9

0.20
0 . 1 4
1 . 8

0 . 18
0.0020
0.098
1 . 1
35

0.4(5
0 . 1 3

R1,A
(ug/wipe)

20
2.0
1 .0
1 .0
1 .0
1.0 -

0.40
5 .0

0.50
0 . 10

50
1 .0
1 .0
1 .0
2 .0
5 .0

0.50
0.50

50
1 . 0

0.020
1 .0
4 .0
100
1.0 1
1 .0
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Silver (ICP)
Silver (GFAA)
Sodium (ICP)
Strontium(ICP)
Thallium (ICP)
Thallium (GFAA)
Tin (ICP)
Titanium(ICP)
Vanadium (ICP)
Zinc (ICP)

METHOD
(Prep)

6010(3050)
7761 (3050)
60 10(3050)
601.0(3050)
(50' 10 (3050)
7841 (3050)
6010(3050)
6010(3050)
6010 (3050)
6010(3050)

REF

98/2
98/2
98/2
98/2
98/2
93/2
98/2
98/2
98/2 -
98/2

ACCURACY'"
(% R«)

75-125
80120
75- 125
75-125
7.5-125
80-120
75-125
70- 130
75- 125
7 5 - 1 2 5

PRECISION"
(% RJPD)

£20
<20
<20
<30
<20
<20
<20
<30
<20

MDL"
(ug/wipe)

0. 14
0.016

8.3
0.84
0.46
0. 14
1 .3

0.25
0,23

<20 [ 0.45

RJLA
(ug/vripc)

1 .0
0. 10

50
1 . 0
1 .0
1 .0

. . . 5 .0
I.I)

• 1.0
2 .0

ICP = inductively coupled (arson) plasma atomic emission spectrophotomeier
GFAA = graphiie furnace atomic adsorption spectropholomeier
CVAA ==: cold vapor atomic adsorption spectrophotome:er
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TABLE 5.6 LABORATORY AJNALYTICAL METHODS, QA, ORIECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Aldrin (MS)
alpha-BHC
beta-BHC
gamma-BHC (Lindane) (MS)
delta-BHC
technical Chlordane
alpba Chlordane
gamma Chlordane
4,4'-DDD
4,4'-DDE
4.4'-DDT (MS)
Dieldrin (MS)
EndosuJfan I
Endosulfan 11
Endosulfan sulfate
Endria (MS)
Endrin aldehyde
Endrin ketonu:
Hepiacblor (MS)
Heptachlor epoxide
Methoxychlor
Toxaphene
PCS- 1016
PCB 1221
PCS 1232
PCB- 1242
PCB- 1243
PCB- 1254
PCB-1260
Surrogate -
2,4,5,6-Tetrachloro-m-
xylene (TCMX)
Surrogate-Dec achlorobiphei'iyl
(DCS)

METHOD
(Prep)

8081(3550)
3081(3,550)
8081(3550)
8081(3550)
8081(3550)
8081 (3550)
8081(3550)
8081(3550)

REF

98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

8081 (3550) 98/2
8081(3550) 1
8081 (3550)
8081(3550)
8081(3550)
1308 1(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)

808 1 (3550)/ 8082(3550)

308U3550)/ 8082(3.5 50)

98/2
98/2
98/2
98/2 1
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2.
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

98/2

93.2

ACCURACY*
(% Res:)
10-144
22-101
12-120
12- 138
10-142
4 5 - 1 1 9
45-140
1 1 - 14 1
2 8 - 1 3 4
34-121
29- 134
28-137
10-141
10- 159
26-144
3 3 - 1 4 9
10-130
29- 1 12
17- 138
15-142
24- 152
41 - 126
34- 1 38
15-178
10-215
39- 1 .50
38-158
40-122
39- 138

1 0 - 1 1 4

27 - 1 28

PRECISION*
(% RJE'D)

<38
<40
<40
<37
<47
<40
<40
<40
<50
<25
<26
<30
<40
<65
<50
£32
<86
<31
<38
<40
<40
.S50
£44
<30
<30
:£30
<30
<30
<30

NA

NA

MDL*
(ug/wipe)
0.0041
a 0022
0.0053
0.001 19
0.0019
0.061
0.0028
0.0026
0.0060
0.0069
0.0074
O.C023
0.0027
0.0()37
0.0053
0.0085
0.0079
0 . 0 1 1

0.0025
0.0085
0.032 - •
0.55
0 . 1 5
0.27
0.21
0.25
0. 18
0 . 1 1
0. 12

NA

NA

..RLA
(ug/wipe)

O.OSO
0.050
0.050
0.050
0.050
0.20
0.050
0.050
0 . 10
0 . 10
0 . 10
0. 10
0.050
0 . 1 0
0.10
O . i O
0. 10
0 . 10

0.050
0.050
0.50
5 .0
1 . 0
2.0
1 .0
1 .0
1 .0
1 . 0
1 .0

NA

NA
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Monochlorobiphenyls
Dihlorobiphenyls
TrichJorobiphenylkJ
Teiractilorobiphenyls
Penuchlorobiphenyls
Hexschlorobipbenyls
Heptachlorobiphenyls
Octachlorobiphfnyls
Nonactuorobiphenyls
DecachJorobiphenyl
Surrogate- Decachlorobiphenyl-
13C12

METHOD
(Prep)

680/05:50)
680/(3550)
680/(3550)
680/(3550)
6SO/(3550)
680/(3550)
6SO/(3550)
6SO/(3550)
680/(3550)
680/(3550)
680/(3550)

REF

98/93
98/93
98/93
98/93
98/93
98/93
98/93
98/93
98/93
98/93
98/93

ACCURACY*
(% Rec)

30-130
30-130
30- 130
40-140
40-140
40-140
40-140
40-140
30- 130
30-130
30- 130

PRECISION*
(% RPD)

<50
<50
<50
S50
<50

_ <50
<50
£50
<50
<50

NA

MDL'"'
(ug/wlpe)

0.044
- 0.035

0,035
0.053
0.029
0.037
0.042
O.C64
0 . 1 1
0. 1 1
NA

RLA
(ug/wipe)

0.30
0.30
0.30
0.60
0.60
0.150
0.90
0.90
1 . 5
1 .5
NA
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AMD
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

P&RAMETER

Acephate(l)
Methamidoplios(l)
Alachlor
Ametryn
Atrazine (MS)
Azinphos methyl
Benoxacor
Bolstar
Butachlo:
Carbophenothion
Chlordimeform (Galecron)
S-Chloroarrunotoluene
Chlorpyrifos
Cnlorpyrifos me;hy]
Couraaphos
Demeton-o
Demeion-s
Demeton-o + s
Diazinon (MS)
Dichlofenthion
Dichlorvos
Dimethoate
Dioxaihion
Disulfoton
EPN
Ethion
Ethoprop
Famphur
Fenamiphos
Fensulfnthion

METHOD
(Prep)

1657
1657

8141 (3520)
8141 (3520)
314 1 (3520)
8141 (3520)
81-1 1 (352.0)
8M1(3520)
8 1.4 1(3520)
8141(3520)
8141(3520)
8 1 4 1 ( 3 5 2 0 )
8141(3520)
3141 (3520)
8141(3520)
8141(3520)
3141 (3520)
8141(3520)
8141(3520)
8141(3520)
8141 (3520)
8141 (3520)
8 14 1 ( 3520 )
8 141 (3520)
8141 (3520)
8 14 1 (3520 )
8141(3520)
8141(3520)

814 1
8 1 4 1 ( 3 5 2 0 )

REF

918/72
98/72
98/2
98/2
98/2
98/2
98/2
98-2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2,
98/2
98/2
98/2
98/2

- 98/2
98/2
98/2
98/2
98/2
98/2

ACCURACY
»

(% Rec)

25-140
36- 106
4(5-139
60-120
39- 130
43-- 162
10 - 1 50
36- 1 14
50-150
69-122
10-150
10-150
49-109
5 3 - 1 3 6
61- 139

" 10-1 . 17
37- 12 1
10- 1 17
40-137
38- 1 18
1 1 - 1 58
14 - 10 1
26-127
4 2 - 1 1 2
48- 124
62-175
42-123
13- 128
40- 160
3 1 - 1 6 3

PRECISION
i*

(% RPD)
£50

<46
<30
<40
<30
<;o~~
<50
<40

<4()

<40
<50
<50
£40
<40 1

<40

<40

<40

<40

<40
<40

<40

<40

<40

<66
<40
£40

£40

£60
<40
<40

MDL**
(ug/wipe)

' 1,2
0 . 10
0 . 1 4
0 . 1 6
0 . ! 3
0 . 1 6
4 . 4

0.26
0.35
0.23
3 .8
3 .4

0 . 1 7
0 . 1 7
0 . 19
1 1

0.35
1 . 1

0 . 1 7
0 . 1 1
0.28
0 . 1 1
1 . 5

0 . 1 7
0. 19
0 . 1, 2
0.27
0.25
0 .59
0.27

RLA
lug/
wipe)

5 .0
2.0
1 .0
2.0
2.0
1 . 0
10
1.0 |
1 .0
1 .0
10
1.0
1 . 0
1 .0
1 .0
2.5
2.5
2.5
1 ,0
1 .0
2.0
2 .0
10

2.0
1 .0

0.50
0.50
2.0
2 .0
5.0
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA ORJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Fenthion
Isofenphos
Malathion
Merphos
Metolachlor
Meirabuzin

METHOD
(Prep)

8141(3520)
8 14 1

8 14 1 (3520)
8 14 1 ( 3520 )
8141 (3520)
814 1 (3520 )

Mevinphos 3 1 4 1 ( 3 5 2 0 )
Monocrotopr.os
Naleci
Paralhion, ethyl (MS)
Paraihion, methyl (MS)
Phorate
Prometon
Prometryn
Propazine
Rormd (MS) ' ~ .
Simazine

Stirophos (Tetrachlorvinphos)
Sulfotepp
Terbufos
Terbutylazine
Terbutryn
Thionazin (MS)
Tokuthion (Proihiofos)
Trichloronate
Surrogate -
Triphenylphosphiite

8 14 1 ( 3520 )
8 1 4 1 ( 3 5 2 0 )
8 1 4 1 ( 3 5 2 0 )
8HK3520)
8 1 4 1 ( 3 5 2 0 )
8141 (3520)
8 141 (3520) •
814 1 (3520)
8 14 1 ( 3520 )
8 14 1 ( 3520 )
8 1 4 1 ( 3 5 2 0 )
8 14 1 (3520 ' )
8 14 1 ( 3520 )
8 14 1 ( 3 : 520 )
8 1 4 1 ( 3 : 5 2 0 )
8 1 4 1 ( 3 5 2 0 )
8 14 1 ( 3520 )
8 14 1 ( 3520 )

8 1 4 1

REF

98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

98/2

ACCURACY•i
(% Rec)

4 1 - 1 1 5
40-160
10- 140
32- 133
53- 133
50- 150
2 4 - 1 6 6
4 3 - 1 2 6
1 0 - 1 1 9
2 3 - 1 5 5
3 8 - 1 4 9
28 - 1 . 1 9
5 5 - 1 2 4
36 - 1 55
5 1 - : 27
30-98

39- 149
48- 125
40- 157
40-1 (50
60- 130
5 3 - 1 1 3
1 2 - 1 3 9
4 5 - 1 1 4
1 6 - 1 2 3

1 6 - 1 6 4

PRECISION
*

(% RPD)

<60
<40
<40
<40
<40
<40

<40

<50
140
<34
<32
<40
<40

<40
<30
<35
<50
<40

<40
<40
<40
<40

<60
<40
<40

NA

MDL"" _
(ug/wipe)

0.23
0.060
0.071
0.22
0 . 1 1
0 . 1 1
0 . 2 3
2 .9

0 . 1 4
0.083
0 . 1 9
0.30
0 . 1 1
0 .23
0.25
0.26
0 . 19
0.39
0. 17
0 . 1 6
0 .33

0.066
0 . 2 1
0 .22
0 . 1 2

NA

RLA
(ug/
wipe)

1 .0
0.50
1 . 0
i .cr
1 .0
1 .0
2 . 0
10
5 .0
1 . 0

0.50
1 . 0
2.0
2.0
2.0
1 .0
2.0
1 .0

0.50
1 .0
2.0
2.0
1 .0
1 .0
1 .0

MA
(1) Determined by NPD
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR. WIPE SAMPLES

PARAMETER

Acetone
Benzene (MS)
B romodichl orotnethane
Bromoform
Broraomethane
2-Buianone (MEK)
Carbon disulfide
Carbon. tcrrachloride
Chlorobenzene (MS)
Chloroethane
Chloroform
CMoromeihane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroe'June
cis- 1 ,2-Dichloroe'Jiene
trar.s- 1 ,2-Dichloroethene
1, 1-DichloroetJiene (MS)
1 ,2-Dichloropropane
cis- 1 , 3-DicHoropropene
trans- 1 ,3-DicMoropropene
Eihylbenzene
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Sryrene
1 , 1 ,2,2-Tetrachlorocthane
Teirachloroeihene

METHOD
(Prep)

8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
3260(3030)
8:601,5033)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8160(5030)
8260~{5630J "
8260(3030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8263(5030)
8260(5030)

REF

98/2
98/2
98/2
98/2
98/2
98. '2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

ACCURACY*
(% Rec)
14-189
64-144

71 - 140
59- 143
35- 18 1
54- 166
10- 160
65- 129
56- 152
65- 129
6 2 - 1 1 7
10 - 186
73- 127
64'- 112
66- 128

64- 123
60-161 .
it- 157
47-146
50- 146
57-143
60-131
47-145
54-167
56- 12 1
36- 157
6 1 - 1 4 2

PRECISION"
(% RPD)

£40
<25 -

£40
<40
<65

<40
<65

<iO
<25

<-iO
<40
<65

<40
<40
£40

£40
£25
<23
£65
£65
<65

<40

<40
----- -----

£40
£-0

MDL*" _
(ug/wipej

1 .7
0. 17
0 . 17

0. 19
0 . 3 1
2 .6

0.090
0 25
0 . 1 8
0.65
0.20
0.24
0 . 17
0 .2 1
0.20
0.25
0 .32 .
0 . 3 0
0.21 .
0 . 18
0 . 18
0 . 18
2.2
1 . 8

0.20
0.26

<40 ° - 2 3

RLA
(ug/wipe)

5.0
0.50
0.50
0,50
1 . 0
2.5

0.50
0 ,50
0 .50
1 . 0

0.50
1 . 0

0 .50
0.50
0.50
0.50
6:50
0 .50
0.50
0.50
0.50
0.50
2 .5
2.5

0.50
0.50
0 . 5 0



TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR 'WIPE SAMPLES

PARAMETER

Toluene CMS)
1,1,1-Trichloroethane
1,1,2-TrichJoroethane
Trichloroethene (MS)
Vinyl chloride
Xylenes (total)
o-Xylene
m + p-Xylene
Surrogate - Toluene-dS
Surrogate - p-Bromofluorobenzene
Surrogate -Dibromofluoromethane
Surrogate - 1 ,2-Dichloroethane-d4
Surrogate- 1 ,2-
D ichlorobenzene -d4

METHOD
(Prep)

8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)
8260(5030)

REF

98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

ACCURACY"
(% Rsc)
67-142
1 1 - 1 48

66-123
41 - 1 34
1 8 - 1 6 9
50-150
22- 154
62-123
58- ! 48
70-136
66- 148
38- 15 1
58-148

PRECISION*
(% RPD)

<25 "
<40

<40
<22
<65

<40
<40
<40
NA
NA
NA
NA

NA

MDL**
(ug/wipe)

0 . 16
0 . 1 6
0.20
0.20
0,44
0.37
0.20
0.23
NA
NA
NA
NA
NA

RLA
(ug/wipe)

0.50
0.50
0.50
0.50

1 .0 .
0.50
0.50
0.50
NA |
NA
NA
MA
NA
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MI)L) FOR WIPE SAMPLES

PARAMETER

Acenaphthene (MS)
Acenaphihylene
Anthracene
Benzo(a)anthracene
Benzoic acid
Benzo(b)fluoranthene
Benzo(k)fluoramhene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Bis(2-chloroetrioxy) methane
]E!LS(2-chlorc>etriyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-raeihylphenol (MS)
2-Chloronaphthaler.c
2-Chlorophenol (MS'i
4-Chlorophenylphenyl ether
Chrysene
2-Methyl phenol (o-Cresol)
3- Methyl phenol (m- Cresol)
4-Methyl phenol (p-Cresol)
3- and 4-Methyl phenol (m- and p-Cresol)
Diberiz:(a,h)aiHhj:acene
Dibenzofuran
Di-n-buty lphjJtal.au:
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene (MS)
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
2.4-Dlmethylphenol
Dimethylphthalate

[ 4,6-Dinitro-2-melhylptienol
2,4-Dinitrophenol

METHOD
(Prep)

8X70(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(35:50)
8270(3550)
8170(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550')
8270(3,550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3:550)
8270(3550)
8270(3550)
8270(3550)
8270(3550')
8270(3550)
8270(3550)
8270(3550)

REF

98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

ACCURACY*
. .. (% Rec)

28-102
54-140 |
39-103
29- 1 1 1
10-150
19- 126
26-125
10 - 12 1
J- i - l 16
13 - 103

98/2 10 - 130
93/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/7
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
9,8/2

36 - 166
23- 1:*
53 - 127
24-120
10-1 :0
25- i 07..
60- 1 18
23 - 1 14
2 0 - 1 1 8
35-130
14-95
1 2 - 1 0 2
12- 10 2
12- 102
•10-147
10-150
28-125
10-99

10-100
10 - 125
10 - 189
16-104
3 1 - 1 1 3
10-95

PRECISION*
(% RPD)

<25
<25
•;-»()
<25
<<;a
£25
£38
< 10.
<29
<'iQ

. . _<5£ .. . -
< 5fL
<-4Q

<4a
. . _ <sa_ - -.

:C5

______ <:LQ _____
<25
<33
<:r/
<'LQ
<5Q .. ..
<'ii)

___ <1Q ___<28
____ £50 ___
___ <5fl ___
___ <dfl ___

<42
____ <4i) ____

£100
____ <-lJ] ____

<.}|-L
<25

20- 1U> 11 <nt}
4 3 - 1 3 5 ] <93

98/2 | 10- 126 I <87

MDI-" •
(ug/wipe)

0.71
1 . 8

0.42,
0.59
7 .4

0.64
0.085
0.92
0 .58
1 . 7
\ .3
1 . 3

0.61 .
2 .6
2.2
1 .4

0.82
1 .8
1 .4
2 . 1

0.46
1 . 5
1 . 5
1 . 5
1 .5

0.83
2.3
0.65
1 .5
1 3
2 .3
8 .0
1 .6

0.86
2. 1
2 . 1
3 .9
2 .8

RLA
(ug/
wipe)

1.0
10
10 1
10
50 .
10
10
10
10
10
10
10 1
10
10
10
20
10
10
10...
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
::0

' 5Q



TABLE 5.6 LABORATORY ANALYTICAL MJETHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

2,4-DinitrotoIucne (MS)
2,6-Dinitrotoluene
Di-n-octylphtnalate
Fluoranthene
Fluorene
Hexacnlorobeazene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-cdJpyrene
Isophorone
2-Methylnaphthalene
Naphthalene
Naphthalene
2-Nitroaniline
3-Nitioaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol (MS)
N-Nitrosodiphenylamine/ Diphenylamine
N-NLlroso-di-n-propylamine MS)
Pentachlorophenol (MS)
Phenanthrene
Phenol (MS)
Pyrene (MS)
1,2,4-Trichlorobenzene (MS)
2,4,5-Trichloropbenol
2,4,6-Trichlotophenol
Surrogate: - Nitrobenzene-d5
Surrogate - 2-Fluorobiphenyl
Surrogate - p-Teiphenyl-d'14
Surrogate - Pheriol-d3
Surrogate - 2-Fluorophenol
Surrogate - 2,4.6-Tribromophenol

METHOD
(Prep)

8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3350)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(35:50)
8270(35:50)
8270(3550)
8270(35:50)
8270(3:550)
8270(3550)
8270(3550)
8270(3550) ^
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3:550)

REF

98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

ACCURACY*
(% Rec)

26-107
38- 107
22-135
23- 12 1 '
32-107
44-10:5
1 0 - 1 1 2
D-132
16-91

1 8 - 1 5 7

PRECISION"
(% RJF'D)

___ <3D ___
<4f[

<25
___ <4Q ____

<4Q.
............ £1Q ____

<SQ
<-LQ

MDL**
(ug/wipe)

1 . 5
2 . 1

0 .63
0 . 5 1
0.60
0.44
1 . 3
4 .7
1 . 7

<83 0 .77
I'M 07 <60
1 9 - 1 0 5
53 - 1 25
5 3 - 1 2 5
2 2 - 1 1 0
1 0 - 1 1 7
10- 136
9- 104
1 0 - 1 0 1
10- 1 17
40-122
1 1 - 1 1 7
10-120
3 8 - 1 1 3
17 - 103
1 8 - 1 3 6
1 7 - 105
39-123
20- 1 16
12- 125
24-1 18
1 8 - 1 5 3
10 - 142
1 0 - 1 1 8
1 4 - 1 2 1

<:Q ..
<25
<25
<5D.

_____ <J5J] !____
<5D

___ <AQ ___
____ <iQ ___

<45
<sa
<35

1 . 9
1 . 7

0.47
0.47
2.2
1 . 9
2.0
i .6
2 .5
2 .4
2 .6
1 .4

<44 3.2
£25
<25
<25
<28
<27

____ <4H ____
NA
NA
NA
NA
NA
NA

0 , 9 2
1 . 0

0.89
1 . 4
1 .9
1 . 8
NA
NA
NA
NA
NA
NA

RLA
("g/
wipe)

10
10
10
10
10
10
10
10
1 3
10
10
10
10
10
50 !

so ;
50
10
10
50
10
10
10_ .......
10
10
1 .0
10
10

NA
NA
NA
NA
MA
NA
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

2,317.8-Teirach]orodibenzo-p-dioxin(2,3,7,8-
TCDD)

METHOD
(Prep)

8280

REF

98/2

ACCURACY*
(% Rec)

69-145

PRECISION"
(% RPD)

<40 ..

MDL"" -
(ug/wipc)

0.0012

RLA
(ug/
wipe)

0.0050

Polychlorinaxd Dibenzo-p-dioxins arid Dibenzofurans classes
tetra-CDD
tetra-CDF
pema-CDD
pema-CDF
hexa-CDD
hexa-CDF
hepta-CDD
hepta-CDF
octa-CDD
octa-CDF
Internal Standard -
13C12-2.377,8-TCDD '
Internal Standard -
13C12-2,3,7,8-TCDF
Iniernal Standard -
13C12- 1 , 2 ,3 ,6 ,7 j}-HxCDD
Internal Standard -
13C 12 - 1 , 2 ,3 .4 .6 ,7 ,8-HpCDF
Internal Standard -
13C12-OCDD

8280
8280
8280
3280
8280
8280
8280
8280
8280
8280

8280

82.80

8280

8280

8280

98/2
98/2
98/2
98/2
98/2 -
98/2
98/2
98/2
98/2
98/2

98/2

98/2

98/2

98/2

98/2

69-145
59-142
41-203
55-146
45-174
50-154
20- 170
20-170
20-170
20-170

25- 150

25-150

25-150

25-150

25-150

£40

<40

<40
<40
<53
<46
<50
<50
<50
<50

NA

MA

NA

NA

NA

0.0012
0.0013
0.0017
0.0016
o.oo ii
0.0015
0.0018
0.0013
o.oou
0.0012

NA

NA

NA

NA

NA

0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0010
0.010
0.0 10
0.010

NA

NA

NA

NA

NA



TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD' DETECTIOiN LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Acenaphthene (MS)
AcenaphthyleDe
Anthracene
Benzo(a)aiuhracene
Be nzo(b )fl u or anthe ne
Benzo<k)fluoranthene
B<;i"izo(2,h,i)pery!en<:
Benzoia)pyrene
Chrysene (MS)
Dibenzo(a.h)anthracenc
Fluoranthene
Fluorene (MS)
Indeno(l,2,3-cd)pyrene
1-Meihylnaphthalene
2-MethyInaphthalene
Naphthalene (MS)
Phenanthrene
Pyrene (MS)
Surrogate - 4-Terphenyl-dl4

METHOD
(Prep)

8310(35:50)
8310(3.5.50)
8310(3550)
83 10(3550)
83 10(3550)
8310(3550)
8310(3550)
83 10 (3550 )
8310 (3550)
8310 (3550)
83 10 (3550)
8310(35:50)
8310 (3550)
8310(3550)
8310 (3550)
8310(3550)
8310(3550)
8310(3550)
8310(3550)

REF

98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

ACCURACY"1
(% Rec)

1 1 - 144

10 - 139
10 - 126

. 12 - 135
10 - 1 50
10 - 1 : 59
10 - 1 20
1 0 - 1 2 8
10 - 199
1 0 - 1 1 0
56- 136
10- 142

1 0 - 1 1 6
10- 125
1 .0 - 125
3 1 - 1 5 9
10 - 15 :5
49- 1 : 56
28- 15 1

PRECISION*
(% RPD)

<35
<40
<40
<40
<40
<40
<40

£40

<J.O
<4()

<28
£40

<40

<40

<40
<34
<40
<28
NA

MDL"
(ug/wipe) ....

0.38
0. 17

0.0060
0 0 1 3

0.0046
0.0056
0.0035
0.062

0 . 0 1 2
0 0 4 3
0 .0 14
0.080

. RLA
.(ug/wipe)

1 .0
1 . 0

0.20
0.20 _
0.20
0.20
0.50
0.20
0.20
0. .50
0.50
0 .50

0.-019 0 .50 -
0. 15
0 . 16
0 . 1 . 5

0 .01 .5
0.035
NA

1 . 0
1 . 0
1 .0

0.20
0.50
NA
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER
Aluminum (ICP)
Antimony (ICP)
Arsenic (tCP)
Arsenic (GFAA)
Barium (ICP)
Beryllium (ICP)
Cadmium (ICP)
Cadmium (GFAA)
Calcium (ICP)
Chromium (ICP1
Cobalt (ICP)
Copper (ICP)
Iron (ICP)
Lead (ICP)
Lead (GFAA)
Magnesium (ICP)
Manganese (ICP)
Mercury (CVAA)
Molybdenum I'iCP)
Nickel (ICP)
Potassium (ICP)
Selenium (ICP)
Selenium (GFAA)
Silver (ICP)
Silver (GFAA)
Sodium (ICP)
Stronuum(ICP)
Thallium (ICP)
Thallium (GFAA)
Tin (ICP)
TitarJum
Vanadium (ICP)
Zinc (ICP)

METHOD
(Prep)

6010(3050/3051)
6010(3050/30:51)
6010(3050/3051)
7060(3050/3051)
60)0(3050/3051)
6010(3050/30:51)
6010(3050/3051)
713 1 (3050/30:51)
0310(3050/3051)
6010(3050/3051)
6010 (3050/3051)
6 0 1 0 ( 3 0 5 0 / 3 0 5 ; )
6010(3050/3051)
6010(3050/3051 )
7421 (3050/3051)
6010(3050/3051)
601 0(3050/3051)
'7471 (3050/3051)
6010(3050/3051) "
6010(3050/3051)
6010(3050/3051)
(5010(3050/3051)
7740(3050/3051)
6310(3050/3051)
7761 (3050/3051)
6010(3050/3051)
6010(3050/3051)
6010 (3050/3051 )
7841 (3050/3051)
6010(3050/3051)
6010(3050/3051 )
6010(3050/3051)
(5010(3050/3051)

REF

2
"1i.

2
2
2
2
2
2
•-I

2
2
2
-i
-i
2
2
2
2
2
2
2
2
7
2
2
2
2
2
2
2
2
1
2

ACCURACY*
(% Rec)
75-125
75-125
75- 125
80-120
75-125
75-125
75-125
80-120
75-1.25
75- 125
75-125
75- 125
75-125
75-125
80- 120
75-125
75-125
80-120
75-125
75-115
75-125
75-125
80- 120
75-125
80-120
75-125
75-125
75-125
80-120
75-125
75- 125
75- 125
75-125

PRECISION*
(% RPD)

. - <20
<20
<20
£20
<20
<20
<20
<20
<20
£20
<20
<:o
<20
£20
<20
<20
<:20 ..
<20
<20
<20
<20
<20
<20
<20
<20
<20
<30
S20
<20
£20
<20
<20
<::0

MDL"
(mg/kg)

3.2
0.42
0.39
0.27
0.42
0 . 1 1

0 .056
0.0090

2.4

RLA
. (mg/kg)

20
2.0
1 .0
1 .0
1 .0

0.40 .
0.50
0.10

50
0.44 1 1 .0
0 . 1 3
0.22
0.88
0.20
0 . 14
1 .7

0. 18
O.OC20

0.23
1 . 1
35

0.46
0. 13
0 . 14

0.016
8.3

0.84
0.46
0 . 1 4
1 .3

0.2.5
0.23
0.45

1 . 0
2 .0
5.0

0.50
0.50
50
1 .0

0.020
1 .0
4.0
100
1 .0
1 .0
1 .0 1

- o. io
50
1 .0
1 .0
1 .0
5.0
1 .0
1 . 0
2.0



TABLE 5,7 LABORATORY AJN'ALYTICAL METHODS, QA OBJECTIVES "AND
METHOD DETECTION LIMITS (MDL)--FOR WASTE AND OILY SAMPLES

PARAMETER

Cyanide, reactive

Cya.ni.de, total

pH

METHOD
(Prep)
7 ,3 .3 .2

5012(9013)
901 2(90 10)

9041

REF

2

2
2
2

ACCURACY"
(% Reel

NA

75-123 .
75-125
63- 158

. -PRECISION"
(% RPD)

S50

£30
_ . <30

S40

MDL"'
(mg/kg)

NA

0.036
0.065
NA

RLA -
• (mg/kg)

lOOmg
HCN/ Kg

Waste "
1 .0
1 .0
NA

TABLE 5.7 LABORATORY ANALYTICAl, METHODS, QA OIUECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTiES AND OILY SAMPLES

PARAMETER

Aldrin (MS)
alpha-BHC
beta-BHC
gamma-BHC (Lindane) (MS)
delta- BHC
technical Chlordane
alpha Chlordane
gamma Chlordane
4,4' -DDD
4,4'-DDE
4,4'-DDT (MS)
Dieldrin (MS)
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin (MS)
Endrin aldehyde
Endrin ketorie
Heptachlor (MS)
Heptachlor epoxide
Methoxychior
Toxaphene

METHOD
(Prep)

8081 (3580) -
8081(3580)
8081(3580)
8081(3580)
8081 (.3580)
3081(3580)
3081(3580)
3081(3580)
8081 (3580) "
8081(3580)
8081 (3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081 (3580)
8081(3580)
8081 (3580) • • -
8031 (3580)
8081 (3580)
8081 (3580)

REF

2
2
2 -
2
2
2i -ii.
2
y
'y

2
2-
2
2
2
2
2
2
2
2
2
2

ACCURACY'
(% Rec)
10 - 168
37- 134
17-147
10- 173
19- 140 .
45 - 1 . 19
45- 140
45- 140
3 1 - 140
30- 145
1 0 - 1 8 1
10-176
45- 153
10-202 ...
26-144
1.0-180
10- 150
40-. 1.00
10-162
37-142
34- 165
4 1 - 1 . 2 6

PRECISION*
(% RPD)

<38
<40.
<40
<37
<47
<40
<40
<40
<50
<25
<26
<30
<40
<65
<50
<32
<86
<31
<38
<40
<40

MDL'"'
(u&'kg)-"

0.63
2 .6
4 . 8
2.0
5 .4
5 1
3.6
2 .3
6.6 " '
3.9
15

5 . 7
3 .9
6.6
27
3.0
6.6
13

3 6
3 .0
39

<50 | " 540

RLA
(ug/kg)

.50
50
50
50
50

500
50
50
100
100 .
1.00
100
50
100
100
100
100
100
50 -
50

500
5000

____ _ ______ —
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER

PCS -10 16

PCB 1221

PCB 1232

PCB-1242

PCB- 1248

PCB- 1254

PCB- 1260

Surrogate -
2.4,5,6-Tetrachloro-m-
xylene (TCMX)

Surrogate -
Decachlorobiptienyl (DCS)

METHOD
(Prep)

8082(3580)
EPA-600/4-81-045

8082(3580)
EPA-600/4-81-045

8082(3580)
EPA-600/4-81-045

8082(3580)
EPA-600/4-81-045

8082(3580)
EPA-600/4-81-045

8082(3580)
EPA-600/4-81-045

8082(3580)
EPA-600/4-81-045

' 8081(3580)/8082(3580)

8081(3580)78082(3580)

REF

2
61
2
61
2
61
2
61
2
61
'}

61
2
61

2

i 2

ACCURACY'
(% Rec)
34-138
34-138
15 - 178
1 :5-1.78
10-215
10-215
39-150
39-150
38- 158 _
38 - 158
40-122
40-122
39-138
39-133

10-1 14

27-12S

PRECISION1"
(% RPD)

<44
<M
<30
<30
<30
<50
£30
<30
<30
<30
<30
<30
<30
<30

NA

NA

MDL»* -
lug/kg)

140
1203
690
1200
120

1200
180
1200
200
1200
81

1200
170

RLA
(ing/kg)

1000
5000
1000
5000
1000
5000
1000
5000
1000
5000
1000 j
5000
1000

1200 [ 5000

NA

NA

NA

IN A
Waste dilution extraction : la of sample to a final volume of iOniL with appropriate solvent.
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER METHOD
(Prep)

REF ACCURACY"
(% Ret)

PRECISION*
(% RJF'D)

MDL*;
(ug/kgj

RLA
(ug/kg)__

Polychlorinated biphenyl classes
Monochlorobiphenyls
Dichlorobiphenyls
TricMorobipheriylsi
Tetrachloixibiipheiiylis
Pentachlorobiphenyls
Hexachlorobiphenyls
HepcacWorobiphenyls
OctachJorobiphsnyls
Nonochlorobiphenyls
Decachlorobiphenyl
Surrogate -
"Ci2-DecachJorobiphenyl

680(3:580)
680(3:580)
(580(3580)
(580(3.580)
(580(3580)
680(3580)
680(3580)
680(3580)
680(3580)
680(3580)
680(3580)

93/2
93/2
93/2
93/2
93/2
93/2
93/2
93/2
93/2
93/2
93/2

30-130
30-130
30-130
40-140
40-140
40-140
40-140
40-140
30- 130
30-130
30- 130

<5Cr
<:50
<;50
<50
<50
<50
<50
£50
<50
<50
NA

20
23
20
39
25
27
48
29
57
57
NA

300
300
300
600
600
600
900
900
1500
1500
NA
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (IVIDL) FOR WASTES ANID OILY SAMPLES

PARAMETER

Acetone
Benzene (MS)
Brornodichloromethane
Bromoform
Biromomcihane (Methyl bromide)
2-Butanone (MEK)
Carbon disulfide
Carbon letrachloride
Chlorobenzene (MS)
ChJoroethane
Chloroform
Chloromethane
DibromochJoromethane
1,1-DictiJloroc thane
1 ,2-Dichloroethane
cis- 1 ,2-Dichloroeihene
trans- 1 ,2 -Dichloroethene
1 , 1 -Dichloroethene (MS)

1 1 ,2-Dichloropropane
c is- 1 . 3 - D i chl o ropropene
trans-l.j-Dichloropropene
Ethylbenzene
2-Hexanonc
Methylene chloride
4-Methyl-2-pen_u»ne (MIBK)
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene (MS)
1,1,1-Trichloroeihane
1,1,2-Trichloroeihane
Trichloroethene (MS)
Vinyl chloride
Xyic :- ; : s iMt aU
o-Xylene
IT. -rp-Xylene
Surrogate - Toluene-d8

1 Surrogate - p-Bromofluorobenzene
Surrogate -Dibromofluoromethanc
Surrogate • 1 ,2-Dichlorobenzene-d4

METHOD
(Prep)

8260(5035ext)
8260(5035ext)
8260(5035cxi)
8260(503 5e:«)
8260(5035ext)
8260(5035exi)
8260(5035exi)
8260(5035ext)
8260(503 5ext)
8260(50350.'.)
8260(5035ext)
8260(503 Sext)
8260(5035exi)
8260(5035exi)
8260(5035ext)
8260(5035e\t)
8260(5035exO
8260(5035cu)
8260(5035ext)
8260(5035ext)
8260(5035exO
8260(5035ext)
8260(5035ext)
8260(5035ext)
8260(5035exl)
8260(5035exO
8260(S035ext)
8260(5035ext)
8260(5035ext)
8260(5035ext)
8260(5035ext)
8260(503i«t)
8260(5035eH)
8250(5035extl

REF

2
2
2
'>
2
2
2
2
-i
2
2
~)

"1

•T
~\i.
2
"i
~\i.
->
2
2
2
2
?
'i
2
2
2
2
2________
"i
2
•)

ACCtJRACY*
(% Red
14-189
64-144
71-140
59-143
3 :5 - 18 1
54-166
10-160

PRECISION"
('% RPD)

<40
<25 ..
£40
<40
<65
<40
<65

65-129 j :S--0
56-152
65- 129
62- 1 17
10- 186
73- 127
64 - 1 1 2
66-128
64- 123
60-161
44-157
47-146
51- 109
57-143
60-131
47-145
6 1 - 149
64-167
56-1.21
36-157
61-142
67-142
1 1 - 148
66-123
41 - 134
18- 169
50- 150

8260(50:? Sex; ) j -• j 22- 154
8260(5035exrt
8260(5035cxt)
8260(5035exi)
8260(.5035exi)
8260f5035=xt )

i ")
• 2

_.
*i

<25
<40
£40
<65
<:40

<40
<40
<40

- <25
<25
<65
£65
£65
<40
<40
<65
<49
<40
<40
<40
<2:5
<40
S40
<25
<65
<40-
<40

62-123 1 <40
58-148
70-136
66-148

2 1 70-130

NA
MA
NA

1 NA

MDL**
(ug/kg)

1200
210
170
430
1000
1400
150
240
290
650
130
600
140
140
SCO
160
290
390
500
250
330
280' ~
1900
330
1600
2220
400
220
240
490
330
360
490
750
250
500
NA
N'A
NA
NA

RLA
(ug/kg)
25000
2500
2500
2500
5000
12500
2500
2500
2500
5000
2500
5000 1
2500
2500
25(0
2500 ,
25 CO
2500
2500
2500
2503
2500
12500
2500
12500
2500
2:500
2500
2500 j
25 CO
2500
2500
5000
2500
25'JO
2500
NA
NA
NA

PNA-
exi= Ig of waste to IDrriL nieihanol. analyie O.lOmL of extract (equivalent tc O.OlOg of sample)
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES ANB
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER

Acenaphthene (MS)
Acenaphthylene
Anthracene
Benzo(a)anchracen6>
Benzoic acid
Benzo(b)fluorawhene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy) methane
Bis(2-cWcroethyl) ether
Bis(2-chloroisopropyl) ether
B is(2 -ediy Lhexy 1 ) p ritha 1 ate
4-BromophenyI phenyl ether
Butyl benzyl phthalate
Carbazole
4-ChloroaniIine
4-Chloro-3-methylpb.enoI (MS) (p-Chloro-m-""
cresol)
2-Chloronaphthalene
2-Chlorophenol (MS)
4-ChJorophenylphenyl ether
Chrysene
2-Methyl phenol (o-Cresol)
3-Methyl phenol (m-Cresol)
4-Methyl phenol (p-Cresol)
Dibenz(a,b)anthracene
Dibenzoruran
Di-n-butylphthalaie
1 ,2-Dichlorobenzene
1 ,3-DicbJorobenzene
1 ,4- Dlchlorobenzene (MS)

METHOD
(Prep)

8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3380)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)

8270(3580) '
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580')
8270(3580)
8270(3580)
8270(3580)
8270(3.580)
8270(3580)

REF

2
2
2
2
2
2
2
2
,-l

2
"1

2
->
-)
2
j
2
•)

2
9

2
2
2
2
2
2
2
2
2
y
2

ACCURACY*
(% Reel
28-102
54-140
48- 130
42- 143
10- 150
49-123
24-137
10-219
44- 14 1
3 3 - 1 . 8 4
1 2 - 1 5 8
36-166
10- 158
53- 127
10- 152
10 - 150
1 0 - 1 50
3 1 - 1 23

6 0 - 1 1 8
29- 108
25- 158
40-148
10 - 1 50
10- 150
10 - 1 .50
40-147
10- 150
10 - 1 1 8
32-129
10 - 172
2 0 - 1 1 4

PRECISION"
(% RPD)

£25
<25
<30
<25
<50
<25
<38
<50
<29
<50
<50
<50
<40
<40
<40
<50___

<25

<40
<25
<33
<?7
<50
<50
<50
<23
<50
<50
<40
<42
£40

MDL"
(ug/kg)

3900
3900
3600
2900
6300
51.00
3900
5700
3300
9000
2900
3000
14000
3300
9000
4200
5100
3000

3300
3300
3000
3600
3900
18000
18000
4500
36W
4500
3300
2600
3300

RLA
(ug/kg)
100000
100000
100000
100000
500000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000 :|

200000
"looooo"

100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTTVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER

3,3'-Dichlorobenzidine
2,4-DichIoropheno!
Diethylphthalate
2,4-Duneihylphenol
Dimeihylphthalaie
4.6-Diniiro-2-methytplienol
2,4-Dinitrophenol
2,4-Dinitrotoluene (MS)
2,6-Dinitrotoluer le
Diphenylamine/
N-nitiosodiphem'lamine
Fluoramhene
Fluorene
Hexachlorobenzene
Hexachiorobutadiene
Hexachlorocyclopenudiene
Hexachloroethane
Inderio(l,2,3-cd)pyrene
Isophocone
2-Meihylnaphthalene
Naphthalene

METHOD
(Prep)

8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)

8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)

REF

•"1i.

2
2
2
2
2
2
2
••>
•i

-i
2
2
2
2
2
2
2
2
2

ACCURACY*
(% Rec)
10-262
39- 13 ,5
10- 1 14
1 5 - 1 5 1
10-1 12
10- 131
10-167
25- 128
50- 158
1 0 - 1 5 0

54- 135
59-1 .21
10- 1 .52
21- 1 16
10 - 1 50
40- 1 13
18-- 1 ,5 7
21- 1 .96
10- 150
53-125

PRECISION"
(% RPD)

<100
<40
<40
<25
<40
<93
<87
<30

. <40
<50

<21
<40
<40
540
<50
<40
<83
<&0
£50
<25

MDL"
(ug/kg)

4800
3000
4500
3000
3300
8700
6600
3900
4800
2SOOO

3300
3600
3000
3300
5400
3900
6000
3600
2800
3300

RLA
(u&'kg)
200000
100000
100000
100000
100000
500000
500000
100000
100000
iooboo j
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
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TABLE .5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER

2-Nitroaniline
3-Nitioaoiline
4-NiuoaniIine
Nitrobenzene
2-Nitrophenol
4-Nitrophenol (MS)
N-Nitroso-dl-n-propylamine (MS)
Pemachlorophenol (MS)
Phenanthrene
Phenol (MS)
Pyrene (MS)
1,2,4-TrichJorobenzene (MS)
2,4,5-Trichlorophenol
2 , 4 , 6-Trichlorophenol
Surrogate - Nittobenzene-dS
Surrogate - 2-Fluorobiphenyl
Surrogate - p-Terphenyl-dI4
Surrogate - Phenol-iS
Surrogate - 2-Fluorophenol
Surrogate - 2,4,6 -
Tribromophenol

METHOD
(prep)

8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3530)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3530)
8270(3580)
8270(3580)
3270(3580)

REF

2
2
2
2
2
y
2
2
2
T
2
2
2
-i
2
2
2
0
;>
2

ACCURACY"
(%Rec)

10-150
10-150
10-150
35- 180
29-182
10-125
27-1 .40
10-1 1 1
56-129
26-108
24-155
23 - 124
39-12.3
37-144
21 -98
29-99

22-136
23- 105
18- 107
12-122

PRECISION
* (%RPD)

£50
S50
£50
<40
<40
£45 . -
<35
<44
<25
<25
£25

MDL"
(ug/kg)

4200
3300
3 SO)
3900
2400
9000
4200
8400
3600
5700
3300

<2S 3300
<27
<40
NA
NA
NA
NA
NA
NA,

3900
2800
NA
NA
NA
NA
NA
NA

RL,A
(ug/kg

500000
500000
500000
100000
100000
500000
100000
500000
100000
i ooooo i
100000
] 03000
100000
1.00000

NA
NA
NA
NA
NA
NA

Waste dilution extraction : Ig of sample ot ai final volume of lOrnL with appropriate solvent.
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TABLE 5.7 LABORATORY AJNALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER

2,3,7,8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-
TCDD)

METHOD
(Prep)

8280

REF

2

ACCURACY*
(% Rec)

69-145

PRECISION"
(% RPD)

<40 .

MDL"
(ug/kg)

1 . 3

RLA
{ug/kg}

50

Polychlorioated Dibenzo-p-dioxins and Dibenzofurans classes
tetra-CDD
tetra-CDF
pcma-CDD
penta-CDF
hexa-CDD
hexa-CDF
hepta-CDD
hepca-CDF
oca-CDD
octa-CDF
Internal Standard -
13C12-2.3.7.8-TCDD
Internal Standard. -
L3C12-2.3 ,7,8-TCDF
Internal Sa.nd.ard -
13C12-l ,2,3,6,7,8-HxCDD
Imernal Standard -
13C12-L ,2 ,3 ,4,6,7,8-HpCDF
Internal Standard -
13C12-OCDD

8280
8280
8280
8280
8230
8280
82 SO
8280
8280
S2SO

82 SO

8280

82.80

8280

8280

2
2
2
2
2
2

2
2
-i
-i

2

2

2

2

-i

69- 145
59-1 .42
41-203
55- 146
45-174
50- 154
20-170
20-170
20-170
20-170

25-150

25-150

25- 150

25-150

25 - 1 50

£40
£40
<40
<40
<53
<46
<50
<50
<50
<50

NA

NA

NA

NA

NA

1 .2
0.40
0.89
0.68 1
1 .3

0 . 5 1
1 . 3

0.63
1 . 4
1 . 3

NA

NA

MA

NA.

NA

50
50 .
50
50
50
50
100
100
100
100

NA

NA

NA

NA

NA
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TABLE 5.8 FIELD ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Chlorine, residual

Hydrogen ion (pH)
Oxygen (dissolved)
Salinity
Specific conductance
Temperature
Turbidity
Water level
S LI i file

METHOD
(Prep)

4500-Cl'F
330.5/4500-C1-G

(Hach8021)
150. 1/9040

3(50. 1
252DB

120. 1/9050
170. 1

180. 1/2130B
EPA

4500-SOr13
377 . 1

REF

4
3/4

3/2
3
4

3/2
3

3/4
1.2
4
3

ACCURACY*
(% Rec)

NA
NA

8 5 - 1 1 5
NA

- NA.
90- 1 10

NA
60- 140

NA
75 - 1 25

PRECISION*
(% RPD)

<40
<4C)

< 15
<30
NA
< 10
< 10
<30
<5
<30

7 5 - 1 2 5 [ <30

MDL**
(m&'L)

NA
NA

NA
NA
NA

0.16 nS/cm
NA

0.008 NTU
NA

RJLA
- (mg/L)

0.05
0.05

NA
0.20
100

l .OnS/cm
NA

0 . 1 0 NTU
0.01 li:

NA 1 .0
NA [ 1 .6
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REFERENCES AND MOTES FOR TABLES IN SECTION S
Accuracy data are presented as recoveries for spikes or surrogates. For routine analysis of organics, percent
recoveries are evaluated only on the subset spike compound lists specified by the methods. An (MS)
following the parameter name designates the routine matrix and laboratory control spike compounds.
Precision data are presented as relative percent difference (% RPD) and are advisory; i.e., not used for
laboratory control. Since reportable levels (above detection limit) for most, of the organic parameters may
not be detected in all environmental samples, precision is usually based' on duplicate spike data and.
evaluated according to method requirements.
Accuracy and precision control limits are primarily derived from in-house laboratory data. Some accuracy
and precision limits have been rounded to the nearest "5" . In some cases, method limits may be used in lieu
of in-house limits because in-house limits are broader than, the method limits or are too broad to be usable.
These cases include all metals methods, certain of the 500-series methods, method 8015 DA1, arid all 600
series methods. In-house accuracy and precision limits in Tables 5.1 - 5.8 have been developed from spike
concentrations between 0.5 limes to 10 times the routine reporting (quantitation) limits.

** Method Detection Limit (MDL)
A Routine Reporting Limit (also referred to as quntitation Hint or pratical quantitation limit(PQL).)

NA Not Applicable
SIM (Selected ion monitoring.) Savannah Laboratories has verified that the analytes listed can be
determined using 'this procedure.

METHOD REFERNCES
1. Code of Federal Regulations, Title 40, Pan 136, U.S. Government Printing Office: 'Washington, DC, July

1 , 1997.

2. Test Methods for Evaluating Solid Waste, Third Edition, SW-846 (including Update III); U .S . EPA Office of
Solid Waste and Emergency Response: Washington, DC.

3. Methods for Chemical Analysis of Water and Wastes; U.S. EPA. Office of Research and Development:
Cincinnati, OH, March 1983; EPA 600/4-79-020,

4. Standard Methods for the Examination of Water and Wastewater, Eighteenth Edition; American Public
Health, Association: Washington, DC, 1989.

5. Deepwater Ports Maintenance, Dredging, and Disposal Manual; Florida DER.
6. CLP - US EPA Contract Laboratory Program Statement of Work for Organics Analysis, Low Concentration

Water, Revision OLC02.1 (February 1996).

"'. Determination of Triazine Pesticides in Industrial arid Municipal Wastewater: EPA Method 619; January',
1982, ' .

8. Determination of Thiophosphate Pesticides in Industrial and Municipal Wastewater: EPA Method 622.1;
January, 1982. "
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9. Determination of Dinitroanitine Pesticides in Industrial and Municipal Wastewater: EPA Method 627;

January, 1982,

10. Determination of Organochlorine Pesticides in Industrial and Municipal Wastewater: EPA Method 608.1;
February, 1982,

12. Analytical Procedures for Detection and Quantification of Total Petroleum Fuel Hydrocarbons and Fuel
Constituents: Calif. Method for Modified 8015; Don M. Eisenberg, Adam W. Olivier, Peter W. Johnson,
Daniel S. Tempelis; September, 1985.

13. Determination of Carbamate and Urea Pesticides in Industrial and Municipal Wastewater:- EPA Method
632; January, 1982.

14. Determination of Organophosphorus Pesticides in Industrial and Municipal Wastewater: EPA Method 622;
January, 1982.

15. Determination of Thiocarbamate Pesticides in Industrial and Municipal Wastewaters by Gas
Chromatography: EPA Method 634; January, 1982,

16. Determination of Bensulide in Industrial and Municipal Wastewaters by Liquid Chromatography: EPA
Method 636.

17. Determination of Mercaptobenzothiazole in Wastewaters by Liquid Chromatography: EPA Method 640.

18. Determination of Hexachlowphene and Dichiorophen in Industrial and Municipal Wastewaters: EPA
Method 604.1.

19. Determination of Rotenone in Industrial and Municipal Wastewalers by Liquid Chromatography: EPA
Method 635.

20. Determination of Bendiocarb in Industrial and Municipal Wastewaters by Liquid Chromatography: EPA
Method 639. - -

21. Determination of Oryzalin in Industrial and Municipal Wastewaters: EPA .Method 638.

22. Determination of MBTS and TCMTB in Industrial and Municipal Wastewater by Liquid Chromatography:
EPA Method 637.

23. Determination of Diphenylamine in Industrial and Municipal Wast&vater by Gas Chromatography: EPA
Method 620.

24. C, H, and 0 Compounds: EPA Method 616.
25. Determination of Cyanazine in Industrial and Municipal Wastewater: EPA Method 629; January, 1982,
26. Determination of Orgatiohalide Pesticides and PCBs in Industrial and Municipal Wastewater: EPA Method

617; January, 1982, ' " '

27. Determination of Volatile Pesticides in Municipal and Industrial Wasiewater by Gas Chromatography: EPA
Method 618.
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28. Analysis of Certain Amine Pesticides and Lethane in Wastewater by Gas Chroma; og rap hy: EPA Method
645'

30. Measurement of Trihalomethanes in Drinking Water with Gas Chromatography/ Mass Speclromeiry and
Selected Ion Monitoring: EPA Method 501.3,

31. Method from FDER Central Lab

33. Measurement of N-Methyl Carbamoyloximes and N-Methyl Carbonates in Drinking Water by Direct
Aqueous Injection HPLC with Post Column Derivatization: EPA Method 531.

35. NIOSH - National Institute for Occupational Safety and Health, Third Edition, 1987,

36. Official Methods of Analysis of the Association of Official Analytical Chemists, Method for Formaldehyde
20.063 (Chromotropic Acid), Thirteenth Edition, 1980,

38. Annual Book ofASTM Standards, Pan 23; ASTM: Philadelphia, PA, 1980.

39. Annual Book ofASTM Standards. Volume 11.01/11.02; ASTM: Philadelphia, PA, 1989 .

40. Balls, P.W. ; Atomic Absorption Spectrometric/Hydride Generation Determination of Tribuiyl Tin and
Dibutyl Tin in Sea Water at the Nanogram per liter Level; ANALYTICA CHEMICA ACTA 197; 309-3 13
(1987).

41. Determination of Organophosphorus Pesticides in Industrial and Municipal Waste\vater: EPA. Method 633.

42. Methods for the Determination of Organic Substances in Water and Fluvial Sediments, USGS Book 5, 1983.
43. Methods of Soil Analysis, American Society of Agronomy, Inc., Number 9, Part 2, page 570, (Walkley-Black Procedure).
44. EPA 600/4-84-008, Appendix D: Method For Extraaable Organic Halides (BOX) In Solids, January, 1984.
45. CLP-USEPA Contract: Laboratory Program Statement of Work for Inorganics Analysis, Multi-Media, Multi-

concentration; Revision ILM02.1, 1L1VI03/1, and ILM04.0.
46. EPA/CE-81-1 Technical Report, May 1981 : Environmental Protection Agency/Corps of Engineers Technical

Committee on Criteria for Dredged and Fill Material; Procedures for Handling and Chemical Analysis of Sediment and
Water Samples.

49. Analysis ofTHMs in Finished Waters by the Purge and Trap Method: EPA Method SOL!.
50. Analysis ofTHMs in Drinking Water by Liquid/Liquid Extraction; EPA Method 501.2.
51. EPA 600/4-88-039: Methods for the Determination of Organic Compounds in Drinking Waier, December, 1988,

Revised July, 1991. Method 524.2, Revision 4.0, Methods for the Determination of Organic Compounds in Drinking
Water,. Supplement II, August 1992. Method 52.5.2,, Revision 1 .0 , Determination of Organic Compounds in Drinking
Water by Liquid-Solid phase Extraction and Capillary Gas Chromatography/Mass Spearometry, March 1995. Method
547, Revision 1 .0, Methods for the Determination of Organic Compounds in Drinking Water, Supplement I, July 1990.
Methods 548.1 and 549.1, Revision. 1 .0, Methods for the Determinaiion of Organic Compounds in Drinking Water,
Supplement II, August 1992

52. Determination of Organophosphorus Pesticides in Municipal and Industrial Wastewater: EPA Method 614, February,
1982 ,

53. Determination of Chlorinated Herbicides in Municipal and Industrial Waste\vater: EPA Method 615.
54. EPA 6QO/4-80-Q32: Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August, 1980.
55. Determination of Benomyl and Carabendazim in Wastewater: EPA Method 631.
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56. Simon, Verne A.; A Novel Method for the Determination of Paraquat and Diquat in Water by HPLC, Florida MRS.
57. Determination of Cenain Organochlorine Pesticides in Municipal and Industrial Wastewater: EPA Method 608,2.
58. Determination of Organophosphorus Pesticides in Wastewater: EPA Method 614.1.
59. Analysis o/Bentazon in Wastewater by Liquid Chromatography; EPA Method 643.
60. Calculation of Un-loniied Ammonia in Fresh Water, FL DEP, October, 1983.
61. Bellai, T .A. , and Lichtenbeig, J. J.; The Determination of Polychlorinated Biphenyls in Transformer Fluid and Waste

Oils; U.S. EPA Environmental Monitoring and Support Laboratory: Cincinnati, OH, September, 1982; EPA-600/4-81-
045.

62. CLP - USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media. Multi-
Concentration, Revision OLMO 1.0 thru OLMOI.9 (CLP-3/90).

63. Determination of Dithiocarbamate Pesticides in Industrial and Municipal Wastewater. EPA Method 630.
64. Analysis ofPicloram in Wastewater by Liquid Chromatography:, EPA Method 644.
65. Inductively Coupled Plasma Atomic Emission Analysis of Drinking Water, Appendix to Method 200.7,

Revision 1.3; USEPA, March, 1987.
66. Brooks, Blanchard/Percival, Martin, Procedure for the Determination of Radium 228, Anal. Chem. 46,

1742 (1974).
67. EPA/600/8-78/017: Microbiological Methods for Monitoring the Environment - Water and Wastes;

December, 1978.
68. SL SOP LC66:Determindtion of Acrylic Acid in Water and Soil by HPLC.
69. Method for the Determination of Diesel Range Organics, State of Tennessee Department of Environment

and Conservation, Division of Underground Storage Tanks, with comments by Chuck Head. March, 1993.
70. Method for the Determination of Gasoline Range Organics, State of Tennessee Department of Environment

and Conservation, Division of Underground Storage Tanks.
71. Chemical. Oxygen Demand, Method 5009, Hach Handbook of Water Analysis, Hach Chemical Company:

Loveland, CO,"" 1979.
72. Determination of Organophosphorus Pesticides in Municipal and Industrial Wastewater, EPA Method 1657.
73. Savannah Laboratories' SOP SMQ6:Guidelinesfor SIM Analyses by GC/MS.
74. Code of Federal. Regulations, Title 40, Part 261, Appendices I, II, III; U.S. Government Printing Office;

Washington, DC, July 1, 1993.
7.5. Compendium, of Methods for the Determination of Toxic Organic Compounds in Ambient Air, EPA-600/4-

84-041, April, " 1984.
76. Quality Assurance Handbook for Air Pollution Measurement. Systems, Volume III, Stationary Source

Specific Methods (Interim Edition), EPA-600/R-94/038C; April, 1994.
77. Savannah Laboratories' SOPs ME52:Parr Bomb Digestion for ICP and ME62: Pan Bomb Digestion for

GFAA.
78. EPA 600/4-88-039: "Methods for [he Determination of Organic Compounds in Drinking Water", December

1993.
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\| '79. EPA 600/4-88-039: "Methods for the Determination of Organic Compounds in Drinking Water", March; 1994.
80. MMSC Environmental Management: Method I, "Tritium in Soil", December 1993.
81. "Microbial Methods for Monitoring the Environment", US EPA Office of Research and Development:

Washington, D .C . , December 1978.
82. "Methods for the Determination of Inorganic Substances in Environmental Samples", IJSEPA Office of

Research and Development: Washington, DC August 1993, EPA/600/R-93/100.
83. PL-PRO Method, "Method for Determination of Petroleum Range Organics," FL DEP, Revision I,

November L, 1995. ' ' '"
84. Method 1664: "N-Hexane. Extractable Material (HEM) and Silica Gel Treated N-Hexane Extraciable

Material (SGT-HEM) by Extraction and Graviinetry (Oil and Grease and Total Petroleum Hydrocarbons)",
EPA-821-B-94-004b, April 1 .995.

85. CLP - USEPA Contract Laboratory Program Statement: of Work for Organics Analysis, Multi-Media,
Multi-Concentration, Revision OLM03.0 -'OLM03.1 (August 1994).

86. EPA 600/R-94/1 . 1 1 : "Methods for the Determination of Metals in Environmental Samples", May 1994,
Supplement 1.

87. Rules of the Department of Environmental Protection, Florida Administrative Code Title 62; Section 62-
770, "Petroleum Contamination Site Cleanup Criteria."

89. EPA 600/R-95/131: "Methods for the Determination of Organic Compounds in Drinking Water, Supplement
III", August 1995,

90. National Council of the Paper Industry for Air and Stream Improvement: Special Report No. 9:5-07,
Method 253, May 1995. '

91. EPA 600/4-88-039: "Methods for the Determination of Organic Compounds in Drinking Wafer, Method
504, Revision 2.0(1989). ' ..- " - -

92. Method 1650: "Absorbable Organic Halides by Adsorption in Microcoulometric Iterations; "Analytical
Methods for the Determination of Pollutants in Pulp and Paper Industry Water and Wastewater": U.S .
EPA Office of Water, Engineering, and Analysis Division, Washington, D .C . .

93. Method 680: "Determination of Pesticides and PCBs in Water and1 Soil/Sediment by GC/MS"; U.S.
EPA, Washington, D .C . .

94. Method 1653: "Chlorinated Phenolics in Water by In-siiu Acetylation/GC/MS Determination", Method
cp. 86.01, 'National Council of the Paper Industry for Air and Stream Improvement, Inc., 260 Madison
Avenue, NY 10016 (July 1986) .

95. SL SOP A1R30: "Dissolved Gases in Water", based on "Dissolved Oxygen and Methane in Water by a
GCHeadspace Equilibration Technique" by Kainpbell and Wilson; U.S. EPA. (March 1989).

96. SL SOP CU16 : "Wipe Test: Sampling", based, on guidance from N1OSH and OSH.A manuals.
97. "Extraction and Analysis of Organics in Biological Tissues"', U .S . EPA Environmental Services Di.vii5i.on,

Analytical, Support Branch", Athens, GA (Method OB 10/90).
98. N10SH Manual of Analytical Methods, Fourth Edition, August: 1994, U.S. Department of Health and

Human Services, Cincinnati, Ohio.
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99. OSHA Analytical Methods Manual, Second Edition, January 1990. Department of Labor, Salt Lake City,

Utah.

100. SL SOP ME 80: Determination of Lithium by Flame Emission Spearoscopy.
101 . SL SOP VG41: Direct Aqueous Injection (DAI) of Pulp and Paper Samples

(This SOP is based on the guidance in NCASI draft Method Methanol in Process Liquids' by GC/FIJD.
1 0 1 . SL SOP LC67: Determination of Cyanuric Acid in Water and Soil by HPLC

102. SL SOP LC65 -Determination of Phthalic Acid and Maleic Acid in Water and Soils by HPLC
104. SL SOP LC60: Ethylenethiourea in Water and Soils
105 SL SOP LC45: Determination ofAsulam in Water by HPLC
106. Method for the Determination of Extractahle Petroleum Hydrocarbons (EPH); Massachusetts

Department of Environmental Protection; January 1998
107. Method for the Determination of Volatile Petroleum Hydrocarbons (VPH); Massachusetts

Department of Environmental Protection; January 1998
108. SL SOP GE105: Nitrocellulose in Water and Soil
109. SL SOP LC42: Determination of Nitroaromatics and Nitramines (Explosive Residues) in Water and Soil

by HPLC (Modified 8330)

1 10 . ASTM Method D4282-83
1 1 1 . ASTM Method 1385
1 12 . SLSOPLC35: Thiodigfycol by HPLC
1 1 3 . SL SOP GE114: Perchlorate by Ion Chromatography
1 1 .4. TPH Method 1005, Texas Department: of Natural Resources
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6.0 S AM P LI N G P R O C E D LI RE S
When STL Savannah Laboratories is contracted to provide sampling services, a field crew is, assigned to
each project. Each crew is composed of experienced field sampling technicians and a highly qualified field
sampling manager who is trained, in EPA protocols for groundwater and other environmental sampling. On
numerous past projects, these manager have had their field sampling techniques audited by Florida DEP,
Georgia. EPD, Alabama ADEM, South Carolina DHEC, and EPA Region IV QA or field personnel. The
field sampling-crews at Savannah Laboratories are responsible for collection, handling, field screening,
documentation, and packaging and shipment of samples to the lab in accordance with client requests.

The crew adheres to the sampling protocol defined by the appropriate regulatory agency or the
requirements defined in the project sampling plan (QAPP). In some cases, sampling procedures may be
modified to comply with project requirements.
6.1 Sampling Capabilities
Savannah Laboratories has the capability for sampling groundwater, surface water, wastewater, soils,
sediments/sludges, drinking water, and tissues for the following analyte classes:

Analvte Class Sample Source
Volatile Organics (VOAs)

Extractable Organics

Metals

Drinking water, groundwater, surface water, wastewater, sols,
sediments, fish, shellfish, plant and animal tissues, liquid hazardous
wastes, sludges, solid and hazardous wastes, and domestic waste
sludges.
Drinking water, groundwater, surface water, wastewater, soils,
sediments, fish, shellfish, plant and animal tissues, liquid hazardous
wastes, sludges, solid and hazardous wastes, and domestic waste
sludges.
Drinking water, ground-water, surface water, wastewater, soils,
sediments, fish, shellfish, plant and animal tissues, liquid hazardous
wastes, sludges, solid and hazardous wastes, and domestic waste
sludges.

Microbiology Drinking water, groundwater, surface water, wastewater, soils,
sediments, and tissues

Cyanide/Sulfide

Inorganic Anions

Drinking water, groundwater., surface water, wastewater, soils,
sediments, liquid hazardous wastes, sludges, solid and hazardous waste,
and domestic waste sludges.
Drinking water, groundwater, surface water, wastewater, soils,
sediments, liquid hazardous wastes, sludges, solid and hazardous waste,
and domestic waste sludges.

Organics: TOG, COD, BOD,
Total Recoverable Petroleum
Hydrocarbons, Oil & Grease,
_Phenplics,_M]BAS
Physical Properties: Color,
Specific Conductance,
Hardness, Odor, pH, Residues,

, Turbiditv

Drinking water, groundwater, surface water, wastewater, soils,
sediments, liquid hazardous wastes, sludges, solid and hazardous waste,
and domestic waste sludges.
Drinking water, groundwater, surface water, wastewater, soils,
sediments, liquid hazardous wastes, sludges, solid and hazardous waste,
and domestic waste sludges.



6.2 Sampling Equipment
The following is a list of equipment and the sample preservation reagents employed by Savannah
Laboratories' field sampling crews.

Routinely Used Equipment
Ice chests, Styrofoam or insulated plastic
Sampling vehicles
Field thermometer
Field pH meter
Field conductivity meter
Electronic water level indicator
Stainless steel tape measure
Nylon, monofilament, or polypropylene line
Sheet plastic
Aluminum foil
Plastic or metal buckets
Cleaning brushes
Liquinox determent in original container
Analyte free water contained in contaminant-free glass or plastic
bottles
Isopropyl alcohol (nanograde) contained in contaminant-free
plass bottles or Teflon squeeze bottles
10% Nitric acid (metals grade:) contained in contaminant-free
jt lass bottles
Glass or plastic bottles arid dispensers
Glass or plastic ju^s
Field carrier (covered, divided tray or box'l
Narrow range pH paper
Disposable pipettes (»las;s (organic) and plastic (inorganic)
Standard buffer solutions I'pH 4,7, and 10)
Standard KC1 solut ionOOO, 500, 1000, 1 4 1 3 , 1 2330 micro
ohms/cm)
Disposable unpowdered latex shoves
Ice
Sealing Tape
Shipping labels arid forms
Sample container labels;
Bubble pack
Clothing and qoesles
Notebooks;
Waterproof oens, marker;
Custody seals
Custody forms
Camera
Calculator
Site maps
SOPs
MSDS Sheet on all chemicals
Turbidity meter with 0.75 , 10, and 100 NTU standards
Chlorine test kit with docket colorimeter
Sulfite test kit with calibration bursts;
Paper towels

Use
Sample container and sample transport
Sample container and sample transport
Field measurement of temperature
Field measurement of pH
Field measurement of conductivity
Well volume calculation.
Well volume calculation
Welt volume calculation
Contamination control
Contamination control
Collection ofpuri^e water or cleaning 'wastes.
Equipment decontamination
Equipment decontamination
Equipment decontamination

Equipment decontamination

Equipment decontamination (except for sta in less ste;:i
equipment)
Equipment decontamination
Transport of cleaning wastes
Transport of preservation reagents
Field check of sample preservation
Addition of preservation reagents
Calibration of field pH meter
Calibrat ion check of field conductivity and salinity meter

Contamination control
Sample preservation
Sealing sample containers (except VOA via ls)
Shipping samples
Label line samples;
Packing samples
Sampling safety
Documentation
Documentation, labeling
Monitor for tampering
Document custody
Document site
Calculations
Determine locations
Reference procedures
Safety emergency
Field measurement of turbidity
Field determination of chlorine
Field determination of sulfite
Ge neural use

Preservat ion Reagents Grade
HCU: I
HNO,, 1 : 1
H::Sb,,, i : f
NaOH
Na;S,O), 10%, 0.008%
Zn (CiH-iOjJi, 2N
Ascorbic acid, neat; 0 06%
Chloroacetic acid

Metals tirade, pre-assavec l
Meta l s grade, pre-assavecl
Metals prade, pre-as saved
ACS reagent grade
ACS reagent grade
ACS reagent grade
ACS reagent grade
ACS reagent grade
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6.3 Routine Sample Containers
The following tables list the parameter, the routine container, the chemical preservative; required to
maintain the integrity of the sample, the hold time (preparation and analytical), and the minimum volume
or weight of sample required to complete the analysis,
Tine Routine Containers used for sampling and analysis are certified by s'TL-SL to ensure that the
parameters tested are below the reporting limits published in the current STL-SL LQM. The procedures for
certifying containers are given in STL-SL SOP CU33: Procedures for Contaminant-free Containers. The
preparation of sampling kits is described in STL-SL SOP CU15: Preparation of Sampling Containers.

The chemical preservative is the solution added to the sampling containers or supplied as separate solutions
or neat materials that preserve the integrity of the sample, Chemical preservatives are generally analyte
specific. Generally, parameters requiring the same type of container and preservation can be analyzed from
the same container. In addition to chemical preservation, the samples must be iced at the time of collection
and maintained in the laboratory at the required temperature, usually 0-4C (control limits of less than 6C
with no frozen samples).
The hold time is the maximum time from collection that the sample can be held prior to preparation or
analysis. Some parameters, for example, semivolatile organics, have separate hold times for preparation of
the sample and analysis of the extract.
The routine reporting limit for some analyses can be attained when a less than optimum sample volume or
weight is supplied. For some analyses (e.g., organic extractions), the final volume of the extract or digest
can be adjusted to met the routine reporting limits. If a client requires a normal reporting limit from a
reduced sample amount, the client: must inform their project manager, who will alert the lab prior to sample
analysis because the amount of surrogate and/or spiking solution must be adjusted prior to sample
preparation.

The minimum volume or weight required for TCLP is determined by the procedure. The lab must have
these mi.ni.nium amounts of sample in order to meet the Regulatory Threshold Limits for hazardous wastes.
If less than the required weight or volume is supplied, the data may be flagged or the results for the TCLP
invalidated by the regulatory agency.
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Tahle i - Reeon-».e«ued Sample Containers, Preservation, assil Hold Times
for Parameters Mcasssrcd in Wafer Matrices

Genera! Chemistry
PARAMETER

Ahsorbable oraanic halides (AOX)
Acidity

Aikaiiniiv
r —— ————————————————————————— YAmmonia

Ammonia (if disiiiiaiion required)!

BOD
Bfomicle ( 1C!

Chloride (autoanalyzer)
Chloride ( 1C)

i Chlorine, ioiai residue!
i

COD
Color

Cyanide
Cyanide, reactive

Cyanide, trf-f-
i Cyanide, weak acid dissociable

Cyanide, ioiai and amenable to
chiorination

! Ferrous iron (coicrirneific)
Fluonde (electrode)

Fiiioride ( 1C)
| Hardness (EDTA titration)

riexane Exiractabie Materials (HEM)
Hcxavalent chromium

| Hydrogen ion (pH)
Kieidah! (TKN) and organic nitrogen

METHOD REFERENCE
1650 !

305.1/305.2/SM 2310B i
310. 1/SM2320B

(Clorifneiric- 350.1 ;
SM4500-NH3-H)

{Electrode - 350.2;
iSfi 3/SM4500-NH3-F )
(Clorimetnc - 350.1 ;

Sivi4500-NH3-H;
•Electrode - 350.2/

35Q.3;SM4500-Nr3^F)
405.1/SM5210B

300/90&6
325.2/SM4500-CI-E

300/9056
(Titrimeiric - 330.27

330.3/330.4/SM4500-CL-B)
iCulorirnetric - 330.5;

SNi4500-CI-G!
410.1/41G.2/SM52ZUC

1 10 . 1/SM2120B
CLP ILMO2.1/4.U

SW-846 7.3 .3 .2/9014
AS7M D42982-89

Sr.i450Q-Cn-i
335.1;335.2'33b.j/:«5.4/

SM45QO-Cn-iC+ttGj;
! 9012/9014

KM3500-F6-D
| 340.2/SM4bOO-F-C

300/9056
130.2/SM2340U

1664
7196;Sfvi35U;j-U-!J

150.1/9Q4Q/SM4500-H-B
351 .2 i

ROUTINE CONTAINER
500-rriL Amb G i

120-ml P
1 20-i ill P
120-rni P

1 20-ml F

500-ml P
120-ml P
120-rni P
120-ml r

250-mL Ainb G

' 120-ml P
1 20-ml P
250-mL P
250-mL P
250ri!L-P
250mL-P ,
250-nii. r
500-mL P
250-ml P
120-rn! P
120-ml P
2bO-rnl v
1 - L G ( 3 )

" 2GO-ml P
120-rni P '
250-ml P

CHtMlcALPRESERvATiVEil ! i
2rr\L 1:1 nitnc acia

None
None i

O.SmL 1:1 suifufic acid

i
O.SrnL 1:1 sultunc acia

None
None
None :
None
None

0 5mL 1:1 sultunc acia
None

4-5 oeiieis sodium nyoroxiae
None

4-5 pellets sodium iiydroxide
4-5 oelieis sodium nyaroxiae
4 5 oellets sodium nyaroxioe
8- 10 pellets sodium hydroxide

1 mL 1 : 1 hydrochloric acio
None
Nune

T imL 1:1 suifuricacid
2rnL 1:1 suiiuriC acid

None
I None
i 1mL 1:1 suiiuric acio

HOLD TiME
28 days

14 days
28 days

28 days

- ""'- i
28 days
23 days
2» days

analyze ASAP

2u days
i days

12 days (2)
1 4 days
1 4 days
14 days

1
dlldiyie AbAP

zo nays
28 days

28 days
1 day

2B uays
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HOLD TIME
28 days

cTHEMiCAL PRESERVATIVb(l)ROUTINE CONTAINERMETHOD REFERENCE O.SrnL 1:1 sulfuricacid353.2/3 t>3.3i
SM450Q-NO3-F

353.2/353,3;
SM4500-NO3-FNitrate (autoanaiyzerj

353.2/353.3'
SM4500-NO3-E/

SM45QO-NO3-F (w/o Co
reductionV 354.1

Nitrite (coiorirneiricj

7 days/40 days(4)
STL-STL SL SOPNltroceiiuiose (waier) 1:1 siiiiurJc acid500-mLor 1 - L G ( 3 )Oil and Grease (gravimetric! IrnL 1:1 suifuric acid415 . 1/SM5310B/SM5310C/Organic Carbon (TOCj

jDohrrnann analyzer£Talla^
Organic Carbon (TOC)

IrnL 1:1 hydrochloric add415. 1/SM5310B/SM5310U;
9060(Shimadzu anaiyzer-Mobiie and

Savannah] 365.1/365.2/SM4500-P-EUrthophosphate BOD BoUia G
BOD~Bottle GOxygen, dissolved (eleclrodeS HACH DO redgen! powder piiiows360.2/SM4500-O-COxygen, dissolved (Winkier)

Phenol ioiai recoverable
28 days
28 davs

IrnL 1:1 suliuric; acid| 420.1/9065/SM5530[B-i-Uj ?rnL 1:1 Suifuf iC acid
Prienois, iota! recoverable (chiorOforrri

exiraciioni 0 SrriL 1:1 ssilfuric acid365.2/365.3/365.4iPhosphorus, total SM4500-P-jB-J-bj
160.1/Sivi2540CResidue, tilterable (IDS)
16Q.2/SM2540DResidue, non-fiiierabie (I So)

Residue, seiiable
160.3/Srvi2540B
160.4/SM2540EResidue, volatile iVS!

120. 1/9Q50/SM2510bpecinc Conductance

9038/SM4500/504-ESuiiate (tufbidirneiric) 2mL ZN zinc acetate376.1/376.2/SM4500-S2-U
Slyl4500-S2-b/90;i4
SW 7.3 .4 .2 (9034;Suifide. reactive

377.1/SM4500-503-B
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Genera! Chemistry (conf)
PARAMETER

Surfactants ;M6AS)
Temoerature

Toiai organic halogens (TOX)
Total petroleum hydrocar&ons ana oil

1 and arease hy jR
| Turbidity

METHOD REFEKENCb
42b.1/SM5540C
17G.1/SM2bbOb

450.1 /9020/SM5320B
418. 1 i

18Q. 1/bM2130B

ROUTINE CONTAINER
500-ml P
120-ml P

500-rni Amb O
125-rnl Arnb G {3}

1?0-mlP

CHEMICAL PRESERVATIVb(l)
None
None

2mL 1:1 suiiuncacia
2rnL 1:1 sulfuric acid

Nune

HOLDTiivlt !
'j. a ays

analyze ASAP' —————— = ——— !yf, days_______ - ——28 days
'£ aays

Metals
PARAMETER

Ferrous iron (colorimetnc)
Hexavaient cnromium

Mercury
n/iercury

Metals
Metals (except Hexavaieni Chromium

Mb : Huu REFERENCE
SM3500-Fe-u

7196/SM35QQ-Cr-U
245. 1/7470

CLP ILMO 2. 1/4 .U
CLPILMO2. 1/4.Q
180.1/SMi! 13Ub

ROUTiNE CQNTA'NtK
-jCi- mi LJ

~ 250-ml P_________ = —— ————250-ml P or
500-mL P

250-! ! ! ! i' or
SOO-mL P

250 nii F or
500-MiL P

250 ml P or
500-mL P

CHEMiCAL PRESERVATiVEil}
i ml 1:1 nvdrocnionc aciu

None
1mL 1:1 nitric acia
9ml 1-1 nitric acid
1mL 1:1 nitric aud
?mL 1:1 nitric acid
1mL 1:1 nitric acia
Prni_ 1 : 1 nisric acid
1mL 1:1 mine acid
?ml 1:1 nitric acid

HOLD TIME
analyze AbAK

1 day
20 aays

26 days (2)

Volatile organlcs - GC
1 PARAMETER

Acroicin a acrvioniinle
Alcohols (DA!)

Dissolved Gases in waler (r iU)
Dissolved Gases in water ( i cu;

Giycols (DAi)
nRO/oeiroieurn products

Halocarbons ana Aromaiics
Nietnannl and other Solvents(NCAbl)
Puraeabie Aromatic Hyarocaroons

Purqeaoie riaiocaruons

Mb 1 Huu REFERENCE
603

801 58
RSKSOP Wt>
KSKSuiJ 175

801 5B
801 5b

502.2, 601/602, 8010/602U.
8021

MCASi/STL bL 5UH
502.2, 602,8020,8021

502.2. 6 0 1 . 8 0 1 0 . B021

ROUTINE CQN7A5NtK
o x 4U-mi 13
3 x 40-ml G
3 x 40-rnl G
3 x 40-ml G
3 x 4Q-mi (J
3 v 40-rnl G
3 x 40-ml C3
3 x 40-rnl ij
3 x 40-ml G

1 3 x 40-rnl u

CHE?«iCAL PRFSERvATiyE(l)
None
None

03m: 1 :1 hydrochiorit. acid
None
None

n rtml 1 • i rivdrocri!oric acia (t > )
0.3mL 1:1 hydrochloric aciu ID;

None
0 3rnL 1:1 hydrochloric acia !ci
0.3mL 1:1 hydrochloric acid (b)

HuLP TiME (7)
3 days
1 4 aays
14 days
14 aays
14 days

" 14 days
14 days
28 days
14 days
14 days
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Table 1 - Recommended Sample Containers, Preservation, and Hold Times
for Parameters Measured in Water Matrices

Volatile Organlcs - GC (conf)
ROUTiNE GUNTAiNERMETHOD REFERENCE

0.3mL 1:1 hydrochloric acid (6)
Non-Haiogenaied VUC

Volatlles by GC/MS
HOLD TiME (7)ROUTINE CONTAiNbKMETHOD REFERtNuE 0.3mL 1:1 hydrochloric acid (6)CLP QLCO 2.1/ OLMC 0.3mL 1:1 hydrochioric acid (6)

0.3rnL 1:1 hydrochloric acid (6:524.2, 624, 8240/8260
Voiaiiies by isotope Diiuiion

Sernivolatiies by GC
"CHEMICAL i

Chlonnated Pesticides
_________ ________ ̂ ^— —— IChlorinated pesticides ana s-^rsb db

Chlorinated pesticides anu roos a=
Haloethers

fviicroexiraciaoies___ „ ———— -
Niiroaniiine Pesticides

Nitroaromatics & isopnnmne
Nitrosammes

buo. DUO, DUO. i , ouo.i, • - • ! ! ,
645. 8080/8081

CLP OLMO 3.2/4.2/ ULUU z. i

8Q81/8082
6 1 1 / 8 1 1 1
5Q4/8011

627
609/8091
60//8071

2x J

2 x
~ "5^vJ X

2 x
~s_ X"2 x

5
TT Amb G '

-1. Amb G
^Q-ml G
1-L Amb G
1 L Amb U
1 -LAmbG
1 - LAmbG

PCBs as Aroclors or Congeners

0.3rnL 1:1 hydrochloric acid (6)

vione (6)
None (6)
None (6)

Orqanophosphorous Pesticides
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SemJVGlatlJes by GC (cont 1)
PARAMETER
Pesticides

Petroleum hydrocarbons/E PH/DRO
Phenols GC

Phthalate esiers
Thiocarbamate pesticides

Triazine Posiicides

METHOD REFERENCE
505 ,6 18

801 SB
604,8041
606/8061

634
619/620

ROUTINE CONTAINER
3 x 40-fTi! G

2 x 1 -L AmD <j
2x 1 -L AmbG
2x 1-L ArnbG
2x 1 -L AmbG
2x 1-L ArnbG

CHEMiCAL PREScRVATIVEO)
None (6}
None (6)
None (6)
None (6)
None (6)
None (6)

HOLD Ti.ME
7 days

7 days/40 days (4)
/ aays/40 days (4)
7 days/4U days (4)
7daysMOdays {4)
7 days/40 days (4)

Sesnivolatiles by GC/MS
PARAMETER

Base/Neutrals/Arids
Base/Neutrals/Acids
Oioxins and Furans

PCB Congeners
Chlorinated Phenoiics

2,3.7.8-TCDD

METHOD REFERENCE
525.625/8270

CLP OLCO 2.1/OLiviO3.2/4.2
1613/8280/8290

680
1653
613

ROUTINE CONTAINER
2 x 1 -L Amb G
2x 1-UAmbG

, 2 x 1 - L A r n b G
2 x 1 -L Amb G
2x 1 - L ArnbG
2 x 1-L AmbG

CHEMICAL PRESERvATiyEili
None (6)
None (6)
None (6)
None (6)

2mL 1:1 sulfuric acid(6)
.None (6)

HOLD T!wE
14 days/40 days (4)
t> aays/40 days (2.4)
30 days/45 days (4)
f days/40 days (4)

30 days/30 days (4)
7 days/40 days (4)
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Table 1 - Recommended Sample Containers, Preservation,
for Parameters Measured in Water Matrices

and Hold Times

Liquid Chromatography
CHEMiCALPRESERVATIVEd)ROUTiNE CONTAINERMETHOD REFERENCE ' days

7 days/ 40 days (4)
21 days (4)

Todays/ 40 clays (4)
40-rriL G, TFfc septum

Acrylic add
Asularn "25-rni Amb G

2x 1 -LAmbG 7 days/ 40 days (4;.
7~davs/ 40 days (4)Benomyl (as Carbendazirn)

Bensulide 7 days/40 days {4i
7 days/ 40 days (11

2x 1 -LAmbG
2 x 125 ml Amb~G

3 d3ys/3 days (4)Carbarnaie & Urea pesticides
CarbonyJ Compounds (acetaldehyde

and formaldehyde) 7 days/ 40 days (4)None
None

suifurlc acid to uH-2

2s. 1-L Arnb G
125-mi Amb G

500-mL Amb P^ot

Not specified
fdays/21~days"(4)

Djquai and Paraquai 7 days/14 days (4)
days/ 4Q days (4) J

Fihyieninioarea
Glyphosale M_8 jTionths if ifozenj

^' / 40days (4)
7 days/ 40 days (4)
7 days/40 days (4 j

Hexachlorophene and Dichlorophene 40-fTiL G. TFE sepiufTi
2 x 1-L Amb GMaieic ac!d/ma!e!c anhydride

hjjiroarornatics a:idexpiosiye^esidues | 7 days/40 days (4)
28 days

Monocioroacctic acid to jjH <32 x 125m l Amb GN-Methyicarbarriaies rnonochioroacctic acid to
N-Meihyicarbarrioxyioxirnes &

N-Methvlcarbarnates 7 days/40 days J4J
7~days/ 40 days (4)
7 days/ 40 days (4)

40-rnL G, TFE septum 7 days/ 40 days (4)Phthalic acid/phihaiic arihydride
7davs/40days if i

2x 1-L Arnb G
125-rni Arnb G

days/40 days (4;Roienone
Thiodiglyco!
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Table 1 - Recommended Sample Containers. Preservation, and Hold Times
for Parameters Measure!) in Water Matrices

Microbiological
PARAr-SETER

Bacteria piste count
Chlorophyll

Coliform, fecal and total
(In drinking waier)

Coliform, fecai and total

Fecai streptococci

METHOD REFERENCE
9215

0200H
9222D i'Fecai MR
9222B (Total MFj

9221C (Fecal MPN)
9951 B. 0 (Toiai MPhJi

9222D (Fecal MF)
9222B (Total MF!

8221 C (Fecal MPN}
9221 B,C (Total KflPNi)

9230C/9230B

ROUTINE CONTAINER
2 x 250-mL sierlie Nalgene or

sterile Whirl-pate1 125-mLAmbG
2 x 250-mL sieriie Nalgene or

sterile Whirl-paks

2 x 2bO-mL sterile Nalgene or
sterile Whirl-paks

2 x 250-rnL stesiie Nalgene or
sterile Whirl-paks

CHEMICAL PRESERVATIVE(I)
0.2mL 10% sodium thiosultate

None
0.2mL 10% sodium ih:osuiiaie

0.2mL 1U% soaium ihiosuirate

0.2mL I07o sodium iniosuirate

HOLD TIME
B nours

6 months frozen
ju nours

u hours

6 hours
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Table 2 - Recommended Sample Coiitainers, Preservation, and Moid Time
for Parameters Measured in Soil and Solid Matrices

General Chemistry
PARAMETER i METHQQ KtrtRENCE

Ammonia i a&o.iwjxi.j —— -^-
BOD

Bromide (1C)
Chloride (aijtoanaiyzer}

Chioride (1C)
C<~>n

Cyanide
Cvanide. reactive

Cyanide, total and arnenabie to
rhiorinaiion

Exiractabie organic halogens (tux.)
Fluoride (electrode)

Fiuoride ( 1C)
i Hydrogen ion

Kipldahl (TKN) an" organic niirogen
Nitrate (autoanalyzer)

brA-Ut : J-JOU
300/9056 "^ '

9251/SM4500-CI-U
300/9056

———— FPA-CE : 3/373
CLP JLMO4.0

SW-846 7,3.3.2/9014 i
901 2/9014 (auiiS)

90?3
340.2/SM4500-H-C

300/9056
9045

FPA-CE : 3/201
~ SM4500/NO3-F

(FPA-CE : 3-183)

-iJKTpFjJ^Q^TAlNER | CHEMICAL PRESfcKVA 1 ivCl. ;__
250-mL P , |
500-ml P
250-mL P

INOIIB

None
None

250-ruLP . | ! > !U ! 1C __________
—————— 250-niLP i Nons

9hn.mi P i
250=mL P
250-mL P
250-mL F

125-mL Amb !-i
2bO-rnL P
250-mL P
250-mL P

' 250-rnL P
250-r^LP

—————
i Ni,ra(» Mr.l ! 300/9056 ! ^U-M-L. r_______

Nitrite (coiorirrieinci
Niirlie (1C)

|~~ NitroceJiuiose
Oil and Grease iaravimeiric;i

Organic Carbon
[ Orthophosphate
i phenoi. ioiai recoverable (Oirec i j
! Phenols, ioiai recoverable (chloroform
! extraction) __

Phosphorus, total
Residue, ioiai

Residue, volatile (Vis.s)
Specific Conductance

: Suifaie (1C)
: Suifaie (Surbidirrietric)

SM4500/NO3-F
iFPA-CE: 3-183)

1 300/9056
STL SL SOP

9070/413. 1 (9071)
9060

365.1/SM450Q-P^F
'T~~ 9065

9065

EPA-CE: 3-21 2. 3-213
cpa.CE : 3-58/2540G
FPA-CF : 3-59/254QG

9050
"I 300/9056

3754/9038

;»U-mL r

250-mL P
bUO-mL arno ij

250-rnL or 500-mL dinb b
250-rriL P
25n-mi- P

1 25-mL Amb O
1 1 25-mL Amb g
" 250-rnL P

250-mL P
250-mL P

| v50-rnL P
1 250-mL P

250-mL P

None
None
none
None
None
None
None
None

_____ ————— ———— — ——None
None '
None
None
None
Nune
None
None

None
None
Nonei _ ___

i None
~| None

iNui iy

HOLUl lME I
yfi davs i

__^ —————————— i2 days
2a days
28 days
28 days
28 days

12 days (2)
14 days i

28 days
40 aays
28 days

Ana:yiB A.bAr
28 days
28 days

28 days
2ti aays

4uaays;i day(4)
28 days

28 days
28 days
28 days

i
28 days
28 days
28 days
28 days
'2.o days
28 days
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Table 2 - Recommended Sasnple Containers, Preservation, and Hold Tinse
for Parameters Measured in Sol! and Solid Matrices

Genera! Chemistry (conf)
PARAMETER

' SulfUis
Riiiiide. reactive

Surfactants
Total petroleum hydrocarbons ana o;!

and grease by IR ______ .

METHOD KfchtKEN'wt
9034 i9030:

SW-846 7.3.4.2/9034
425.1 /5540C

418.1/90/0/SU/a/DS^ur

ROUTINE CONTAINER
250-mL F

"~ 250-rnL P
~ 250-mL P

250-mL or 500-mL amb G

CHEMICAL PRESERVATlVt(l)
None
None
None
None

HOLD TlMfc |
28 days
28 days
28 days. __________ —28 days

Metals
PARAMETER

riexavalerst chromium

r-
i

Mercurv_____ __ _ ____ . ————— . ————— • —Mercury
r.ieiais

fvieiais (except Chromium Vi and

METHOD REFERENCE
7196(3060A)

7471
CLPILMO4.0
CLP ILMO 4.0

ICP :6010
GFAA: 7000

ROUTINE CONTAiNER i
yfiO-rni P or 500-rnL P
250-ml P nr 500-mL P
250-ml F or 500-mL P
250rn iP0^500- r nLP
250 m! P or bOU-mL P

CHEMiCAL PRESERVATIVti!)
~ None

None
None
None
None

HOLD TIME
30 days/ 7 days ibj

28 days
26 days (2)
5 montns u;
6 months (2)

|

Volatile Organics - GC
PARAMt I tK

GRO
Halocarbons and Aromancs

! _________ _H
Puraeable Aromatic Hydrocarbons

Purgeabie Halocarbons
I VPH

8015B
8010/8020,8021

8020,8021
8010 ,8021
MA rneinoa

ROUTINE CONTAINi-K
3 x 5-g Encore pius
i 1?5-mLGAmb
:j x o-g cnuuie sjius

125-mLG Amb
3 x 5-g Encore plus

125-mLG Amb
3 x 5-q Encore pius

1 25-mL_GArnb _____

CHEiv!iGAL PRESERVATIVE!!, U)
brnL 5% sodium bisuiidit; solution,

rneihaiioi. or frn^en in water ; ,
5rnL 5% sodium Disuitaie soiuiion,

mBthannl nr frozen in water
oiTiL b% sodium bisuifais solution,

mr>thanol. or frozen in water
5rni_ 5% sodium bisulfate. solution,

rnethanoi. or fro^pn in water
Nr>n»?, x 25=a Encore - - - - - -

HOLD TiiviE (9)
14 days

14 day
14 days

( 10)
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; . H,cnmme..ded Sample Containers, Preservation, and Hold Time
for Parameters Measured in Soil and Solid Matrices

Volatile Organlcs
CHEMiCAiTPRESERyATSVEmROUTiNE CONTAINER None
5rnL 5% sodiurrTbisuiiaie solution
~ methanol. or frozenjn water {&}

Mone
5% sodium bisulfate solution

meihanoi. or frozen3 x 5-g Encore plus
125-rnLG Arnb

Sernlvolatiies
HOLD

14days/40 days (4)ROUTINE CONTAlNtK
14days/40 days ̂ ;Cniorinated Herbicides 250-m! or 500-rnL U

?SO-mi or 500-mL G
iOdays/40days(2.4}Chiorinaied hydrocarbons

Chlorinated Pesticides and PUBS as 14days/40days (4)
25Q-mi or 500-rnL o -!4riays/40days (4)Chlorinaieu/ Pesticides ySCVrni or 500-rr\L G 14days/4Qdays (4)
250-rn! or 500-rni. C3 -i4daysMOdays(4)Nitroaromaiics & isophorone ?RO-ml or 5QO-rnL G 14days/4odays

^4days/40days (4)Qrganophosphorous pesticides
14days/40days (4)

250-ml or SOO^rnL G
?50-ml or 500-mL G

14days/40 days (4)
Petroleum hydrocarbons/bHh/ i iAriaysMOdays

P50-rni or 500-rn 14davs/40days
250-m! or 500-mL G

Phthaiate esters
Semlvolatiles

ROUTINE CONTAINERMETHOD REFERENCt 14 days/40 days;(4)
250-mL or 50Q-rnL arnb G 10 days/40 days (2,4)
250-rnL or 500=niL amb uCLP OLMO 3.2/4.2 30 days/45 days (4)
250-rnL or~500-mL arnb G
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Table 2 - Recommended Sample Containers, Preservation, and Hold Time
for Parameters Measured in Sol! and Solid Matrices

Liquid Chrornatography
PARAMETER
Acrylamide
Acrylic acid
Asulam

Benomyl (as Carbendazim)
Carbamate & Urea Pesticides

Carbonyi Compounds (acetaldehyde
and formaldehyde)

Carbonyi Compounds (formaldehyde)
Cyanuric acid
Eihyienihioufea

Maielc acld/rnaleic anhydride
Nitroaromaiics and Nilramines

(explosive residues!
N-Methylcarbarnates

Oryzalin
PAHs

Phihaiic acid/phihaiic anhydride
Thlodigiycol

METHOD REFERENCE
. 8316
STL SL SOP
STL SL SOP

631
632
331 5
8315

STL SL SOP
STL SL SOP
STL SL SOP

8330
8318
638

8310
STL SL SOP
STL SL SOP

ROUTINE CONTAINER
100-mLG
100-mL G
100-mLG
100-rnL G
100-mLG
100-rnLG

2 x 125m l amb.G
100-mL G
100-mL G
100-mLG
100-rnLG

•*

100-mLG
100-rnLG

. 2 x 1 - L a m b G
100-mLG
IQO-mLG

CHEMICAL PRESERvATiVEil)
None
None
None
None
None
None
None
None
None
None
None
rgone
None
None
.None
None

HOLD TIME
14 days
14 aays
14 days

14days/40days (4)
14 days/40 days(4)
3 days/ 3 days(4)
3days/3days(4)
Not specified

14 days
14 days '
14 days

7 days
14 days; 40 days! 4)
14days/4Udays{4)

14 days
1 4 days i



T.ble 3 - Recommended Sample Media and Containers, Solvent, Preservation, and Hold Time
for Parameters Measured in Wipe Matnces

Analyses for Wipe Matrices
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ROUTINE MEDiA ANDMETHOD REFERENCE
x 2" gauze square / 40 rni G8151/STLSLSOPChiorinated Herbicides via! wiih Thb sepiaTFE senia ________—————————-r—^T^f^^G rlexane/ No Preservative

Chlorinated Pesticides and PCBs vial wiih TFE sgpla_ Methanol / No Preservative
8330/STLSLSOP vJ3i_wiih TPh septa

2" gauze square / 40 ml G7470/STL SL SOP al with TFE septa 180 clays
14 days/ 40 days (4)
14 days; 40 days (4)
14 days/40 days (4)

14 days

Aceiic acid solution /2" gauze square / 40 ml G6Q10/STLSLSOP No PreservativeKaeiais (except mercury) vi^|^v!!hJF£ septa NJO preservativex 2" gauze square / 40 rni G |8100/8270/8310/STLSLSOP 2 via! wiih irt septa
vial with TFE sepia / No Preservative———STLSLSOP j 2- x 2" gauze s^are MQ ,„! G |j Viai wnn TFE septa j Purae and trap rneiriariui /2" x 2" gauze square / 40 rni G
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Table 4 - Recommended Sample Containers, Chemical Preservation, and Hold
(i-.r Parassseters Measured in Solid Hazardous Waste Matrices

Solid Hazardous Waste
PARAMETER
Corroslvlty (pH)

Corrosivity
Cyanide, reactive

igniisbiiiSy
Sulfide. reactive

SPLP (volatile & nonvolatile fraction)
SPLP (volatile fraction)

TCLP (volatile & nonvolatile fraction)
TCLP (volatile traction)

METHOD REFERENCE
9040

' 1 1 10
SW-846 7.3.3.2/9014

1010/1030
SW-846 7.3.4.2/9034

1 3 1 2 ( 6 0 1 0 . 7 4 7 0 , 8 0 8 1 , 8 1 5 1 ,
8270.9012)
1312(8260)

13 1 1 ( 60 10 ,7470 ,808 1 ,8 15 1 ,
8270)

1 3 1 1 (8260)

ROUTINE CONTAINER
250-mL G
250-mL G

250-rnL P,G
250-mL G

250-Mi P.G
500-mL G
250-rnL G
500-MI G
250-rnL G

CHEMICAL PRESERVATIVE(I)
None
None
None
None
None
None
None
None
None

HOLD TIME
analyze ASAH

NA
14 days

NA
7 days

14 days: 11 )
14days ( 1 ! )
14day s ( 1 1 )
14day s ( 1 1 )



Table 5 - Recommended Sample Containers, Chemical Preservative and Hold Time
for Par3n,eterS Measured in Aqueous Hazardous Waste matrices

Aqueous Hazardous Waste

Effective

JiurfiTy MMUUL . I
6. Revis ion 0

Dale: 0 1 / 3 1/00
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Table 6 - Recommended Sample Media, Preservaiive, and Hold Time
for Parameters Measured in Air Matrices

Volatlles

SemivQlatlles
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KAKAf.iETER
Volatlles

Volatiies and oiher gases collected in
i TedlarBags _____________________ ———— - —————— ——

t i -A18, 0040
EPA18, UU4U

ROUTINE MEniA(13, I t )
vacusanipier
Tediar Bag

^ PRESERVATIVE
None

irj,-i Moi icel
nans

(Do Not Ice)

HuLD Tif.iE
30 days
3 days

PARAMETER
Pesiiciues and PCBs

I Selected BNA

Selected BNA

Pesticides and PCBs
———————

METHOD REi-tKtNtt
TO10

TO13

| TO13
i:

TO4
!

i.

ROUTINE MFniA(13, 17) i
PUF

Assembly for Low Volume
Sampler

FLiF/Resin/Fllter
Assembly for High Volume

Samoler ;
PUF/Resin/Fi!ter

Assembly for tow Volume
Samoler

i PUF/Filter
| Assembly tor High voiurne

Samoler

PRESERVATIVE
None ( 14 )

^ None ( 14)

None (ii)

None ( 14 )
i1 ———————————

HOLD TSMt
1 davswu aays '.

7 days/40 days



Table 6 - Recommended Sample Media, Preservative, Hold Time -.,,„=_
and Sample Mini™ Volume Required According to Parameters moHureu ,» «„ ..-. ——

NIGSH/08HA

PARAMEltK

Aclri anions-Ci, F, NO3. sc 14
Metals by GFAA

METHOD

NJO
OSr
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"HOLD TIME SAMPLE S/iiNiMUM
VOLliMt

REQUIREP(15)__
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Key to Containers: !

p=p;astic; G=Giass; Amb=Ambef

Footnote References:
1 Containers should be iced at time of collection in addiiion io chemical preservation (If applicable).
2. The hold time for CLP methods is measured from the date of receipt in the laboratory..
?, Tilt- entire consents of each container must be used (or analysis. _ ... :,u .;_ -, ,,„,,.. „,• ̂ niior.t\nn =,,-„-!4. The first number is the hold time until the extraction; the second time Is the hold time for the extract preparation; i . e . . me exiraciion muss .a** »** «.».,„ - ua,3 v. ~..——.. „. . . : extract

mi lit bf? analvzed within 40 davs of the date of extraction.s The riioesiion must be completed within 30 days and the aikaiine digestate must be analyzed within seven days o! the digestion
fi l ithe sample Is chlorinated; sodium thiosulfate or ascorbic acid is added to the vials prior io shipment or is added tne time or collection io oesuuy ,«,uu<n », ,»,..- - — —— ,~ - - -- -

preserved with add, ascorbic acid should be used as the dechiorlnation agent
I The ^^w^SS Selection If not preserved In the rield. lf the sample contains high levels of carbonates th,

prevents the use of sodium hisuifaie, ihe sample mav be frozen in reagent water within 48 hours of flection. . . . . . . . . . . . . .9 The hold time for VOC is 48 hours If the samples are not preserved wiih sodium b^ifate, meihano! or frozen in analyte-free water witnin 4B nours or cemBcuo,,
in Samoles for VFH must be extracted with rnethanoi wiihin 48 hours of collection (ImL methanoi per gram of sample). I he extract must na analyzeu w.u. . . . « u*y* u, w,,^,,u...II The hoid time is the maximum time uniii ihe ieachina procedure is performed. After leaching, the routine liquid hold times appiyior exiracuon anuana,y5is._
12. If the TCLP or SPLP sarnpie is a liquid or aqueous, a minimum volume of 1L should be supplied to support each analysis, ihe Toiiowing are me minimu... »o,u,,,« u, ,,Mu,u ao.,.^ „.

ipachaie io reoort ihe target analytes at the LQM iimiis and below the regulatory threshold limits.

thrpchn;ri i imits Thft maximum volume for a sorbent tube Is 1 .OL ( lOOOmL) . This is below ̂ breakthrough volume 01 me more vo,au.c yases (e.g v nyi .
16. Tnelirst^mber is ibe hold time until the TCLP extraction is performed; the second Is the hold time of ihe ieachate extraction or preparation anu ,„„ ,, ,nu ̂ ,* »™ —— —— ~ —— ,^ -.-
17. Consun^lSla provided will be cleaned and leak-checked, when appiicabie. Shipment of medians bU,ed at the client expense and i^suppiied^ni.gent on avatobil^ ̂ '

d media is available (2-week lead time required) and wiii be subject to the analytical fees and TAT stipulated in the tee scneauie. DUI.I.U, u... u, u^v.u.u o, ,„„„ ..M—— .
at the per sarnpie rate. Fees do noi include specialized hardware. Coniraci specific discounts do no! apply io consurnauis
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7.0 SAMPLE CUSTODY
7.1 Sample Custody Objectives
The primary objective of SL's sample chain-of-custody procedures is to provide accurate, verifiable, and
traceable records of sample possession and handling from sample container shipment through laboratory
receipt and sample disposition.
Evidence of documentation of sample collection, shipment, laboratory receipt and custody is accomplished
•utilizing a chain-of-custody record (Figure 7. 1 ) . A. sample is considered in custody if it is:

in actual possession of the sampler or transferee
in view after being in physical possession of the sampler or transferee
sealed so that sample integrity will be maintained while in possession of the sampler or
transferee
in a secured area, restricted to authorized personnel.

7 . 1 . 1 Custody Record Maintenance
Field and laboratory records, including copies of the chain-of-custody forms and associated field
documentation, are maintained in a secure area with other project records. All field and laboratory data are
reported in bound notebooks and entries are made in waterproof ink. Field and laboratory data entry errors
are deleted with a one-line strike through the error. Correction tape or other substances designed to
obliterate documentation are strictly prohibited in the laboratory or custody areas. The correction is
initialed and dated by'the sampling or analytical staff member making the change. Field and laboratory
information is documented on prepared forms. All forms for recording field and laboratory data include
spaces for data and initials which must be completed by the data recorder. Field and laboratory
documentation not recorded, on prepared forms is also dated and initialed
7.2 Sample Custody Procedures
All samples are received by the custody technician using custody procedures detailed in STL-SL SOP
CU01: Receipt, Log Number Assignment, and Distribution of Field Samples, The procedures for the
preparation of sampling kits are described in STL-SL SOP CU15: Preparation of Sampling Containers.
7.3 Laboratory and Field Custody Procedures
The following procedures apply to the custody activities observed by Savannah Laboratories during sample
or legal custody procedures.
7.3.1 Selection arid Preparation of Sample Containers Supplied to a Client of Sampling Team
Sample containers provided by STL-SL are constructed from EP A -designated materials arid contain EPA-
prescribed preservatives. If requested, an STL-SL (Figure 7.2) or client supplied identification label is affixed
to the container. A 100-mL plastic container labeled "Container Temperature- For Laboratory Use Only" is
pre - filled with tap water and supplied with each sample shipment to monitor sample temperature upon receipt.
Pre-cleaned sample containers are purchased by STL Savannah Laboratories. Containers from each lot are
pre-certified in-house prior to use in accordance with STL-SL SOP CU35: Procedure for Contaminant-Free
Containers.



7.3 .2 Chain of Custody Documentation, Traceability, and Sample Integrity
Formal chain-of-custody procedures are initiated by a custody technician who is responsible for
organization and relinquishment of sample containers to the client or field personnel.

All field information must be properly recorded on the chain-of-custody form. Proper completion of the
form is the responsibility of the field sampling manager or client ancl fs requested prior to the
relinquishment of the samples. If the site location is different from the client address, the site location is
recorded in the "Project Name'" space on the chain-of-custody form or on the right hand side of the form, if
additional space is required. The sample identities assigned in the field are recorded in the "Sample
Identification" column. Common carriers may identify themselves by signing the "Relinquished By" space
on the chain-of-custody form..
For samples transported from the field to the laboratory by common carrier, chain of custody is maintained.
Completed custody forms must accompany each sealed cooler, and are placed in a plastic bag and taped to
the inside lid of the cooler. At the client's request, coolers are sealed in the field with the SL Custody Sea!
(Figure 7.3) or custody tape by the field sampling team to ensure that tampering will be immediately
evident. A unique identification number is recorded on the seal and accompanying chain-of-custody form
with waterproof ink.
The custody technician is responsible for the inspection of shipping containers upon laboratory receipt for
overall integrity and to ensure that the contents have not been altered or tampered with during transit. If
tampering is apparent, the sample receipt custodian immediately contacts the assigned project manager
who is responsible for client notification. Any problem or abnormality detected is documented on an
Anomaly Report (Figure 7.4), which is completed by the sample custody technician. Any corrective action
required by the client is also documented.
If shipping containers arrive intact, they are immediately opened by the custody technician in the receiving
area, and the chain-of-custody form and temperatilre container removed for inspection. Container
temperature upon receipt is documented in a bound sample registry (Figure 7 .5 ) , or if requested by the
client, documented on the chain-of-custody form.
7.3.3 Field Custody
'When sample collection is performed by Savannah Laboratories, the SL field sampling manager is
responsible for ensuring that chain-of-custody procedures for all sampling events are properly documented.
The custody forms and login procedures follow the protocol outlined in Section 7 .3 .
Prior to field sampling, it is preferable to place waterproof sample labels on each sample container and
complete each sample label with as much information as possible in waterproof ink. Field sampling
technicians are responsible for ensuring that labels are complete. Each sample is identified in the field by a
unique alphanumeric designation on the label,
Adequate sample identification information included on each container label must be included, on all field-
generated records including: permanent field notebook, individual well log, groundwater elevation form,
and chain-of-custody form. This field documentation demonstrates traceability of the containers and
samples and links all ancillary records to specific sampling events.
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Each sample is packed to ensure against leakage and breaJkage and to maintain individual sample integrity.
All glass containers are secured individually with bubble wrap. All VOA sample vials are wrapped in
bubble bags. Plastic bags are supplied by SL to hold ice necessary to maintained the samples at less than
6°C during transit. An attempt should be made by the field sampling team to precool samples to 4°C prior
to packing the sample cooler for shipment. Additional information regarding sample containers can be
found in Section 6.0 and the appropriate SL SOPs. _ .
When applicable to the site, the following information is documented by the field technicians in the bound
field notebook. This field documentation is reviewed, approved, and initialed by the field sampling
manager prior to client submission.
Site location
Date/time of sampling
Sample identification (including specific location)
Sample sequence number
Site conditions
Weather conditions
Description, of QC samples collected
Names of personnel/visitors
Sampling/purging equipment used
Field analysis data
Field documentation techniques
Well casing composition and diameter
Drilling/boring method
Drilling well type/name
'Water table and well depth
Purge volume calculations
Volume of water purged
Date/time of purging
Analytical data to monitor stabilization of well
Use of fuel powered units . _
Plumbing/tap material construction
Purging flow rate
Purging time
Flow rate at sampling collection.
Depth samples taken
Beginning/ending time for composite sampling
Depth soil samples taken
Soil sampling technique used
Type/description of drums
Phases sampled in drums
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7,3.4 Sample Documentation, Identification, and Login

A sequential identification number is assigned by division to the project and recorded on the chain-of-
custody form, on each sample container submitted with the project and in the bound Sample Registry,
Accurate and complete sample documentation must, be provided on the chain-of-custody form in order to
log samples into the sample registry. The sample registry includes all information necessary to maintain
chain of custody including laboratory ID, client (field) ID, and initials of the custody technician. .Ancillary
information such as sample collection date and requested analyses is transferred from the chain-of-custody
form into the LIMS, and. appears on the client project-specific acknowledgement.
Once the chain of custody is verified, the project identified by this unique number is logged into the
computerized LIMS (Figure 12.1 ) to transfer the desired work order request to the laboratory. The custody
technician checks each sample against the chain-of-custody form for discrepancies between information on
the sample label and information provided on the chain-of-custody form. The custody technician also
inspects all samples for leakage or obvious seal tampering (if provided). All samples are unpacked in a
well ventilated sample receipt area. Face shields are available to each sample receipt staff member for use
with any hazardous samples. Samples received, in plastic containers which.appear to be accumulating or
evolving gas are treated cautiously and inspected under a chemical hood because they may contain toxic
fumes or be of an explosive nature.
A space labeled "custody intact" provided on the chain-of-custody form is used to describe the sample
condition upon receipt. A "Y" indicates no custody problem was identified and a "N" indicates samples or
container integrity was compromised arid client notification and corrective action is required. At client
request, a "Cooler Receipt Form" (Figure: 7.6) can be completed to document custodial concerns at sample
login.
Discrepancies noted by the custody staff are transmitted to the project and sample manager and are
resolved with the client prior to laboratory work assignment. Discrepancies are documented on the
Anomaly Report. The project manager and the custody department staff should attempt: to resolve custody
discrepancies expeditiously to avoid holding time compromises. After a decision concerning a sample has
been made, the project manager or sample manager makes an initialed note on the original custody form
which states person notified, time, elate, and resolution, if applicable. This information is also documented
on the Anomaly Report. A faxed, or hard copy of custodial resolutions or project order alterations should
be secured from the client prior to work initiation, Copies of this documentation are mailed to the client
and maintained in the client file.
7,3.5 Sample Preservation
After addition of the project sequential identification, number, the samples are distributed to the appropriate
laboratory section sample storage areas, Color-coded dots and unique sample bottle types correspond to
specific analyses and are stored at designated sample storage areas throughout the laboratory sections.
Bound sample storage temperature logs are maintained for all sample storage refrigerators to assure proper
temperature maintenance throughout: the analytical process.
The color code scheme for the various preservatives used in SL's sample containers is described, in the
Sample Container Request Form 'which is submitted to the client along with the sample containers. This
two-sided form is shown in Figure 7.7 and 7 . 8 .
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When preservation is required, sample containers used by the SL field sampling team contain premeasurcd
portions of preservatives. Preservatives are obtained prior to each sampling event from parent stocks
assayed and maintained by the laboratory. The effectiveness of pH adjustment by addition of acid or base
to the samples is checked after sampling by pouring a small amount of the preserved sample into a small
specimen cup and testing with narrow range pH paper. Because of the risk of compromising sample
integrity, VOA samples cannot: be checked in the field.
All samples received by Savannah Laboratories are checked for proper pH adjustment, by the appropriate
preparation or analytical department as soon after receipt as possible. The pH of each sample Is checked,
documented, and adjusted, if necessary.
7.3.6 Sample Security, Accessibility, Distribution, and Tracking
Only authorized personnel are permitted within the laboratory areas where samples are stored. Sample
storage areas are designed to segregate volatile and nonvolatile samples. Standards-and extracts are also
departmentally controlled and stored separately.
After sample registry login and verification, samples are relinquished from the receiving area to the
appropriate sample analysis storage area. Transfer of samples from the sample receipt personnel to the
department is documented on the Sample Internal Custody Log (Figure 7 .9 ) . tnterdivisior.al sample
custody is documented, on the Remote Division Sample Internal Custody Log (Figure 7 . 1 0 ). Using LIMS-
generated sample preparation worksheets for guidance, samples are extracted, digested, or distilled as
appropriate. An example sample preparation log (Wet Chemistry Extraction Log) is shown in Figure 7 . 1 1 .
Tine extracts, digestates, or distillates are then transferred and relinquished to the appropriate analysis
section, where analysis is performed. An example analysis log (Fluoride Analysis) is shown in Figure 7 . 1 2 .
An example of a department-specific tracking form is shown in Figure 7 . 1 3 (BNA Extract Custody).

For projects where in-laboratory custody records are required by the client, the project manager and
custody department will coordinate the documentation of these records.

Sample holding times are tracked via the L1MS. Sample collection dates are routinely entered into the
LIMS with all sample logins. This information, allows holding times specific to each department analysis
to be tracked by department managers, supervisors, chemists, and analysts through the use of daily status
sheets, reference sheets, and preparation worksheets. Date analyzed is recorded via instrument outputs or
analysis forms/logs when applicable as an integral part of the raw data. For projects in which reporting the
analysis or preparation date is appropriate, the dates are entered into the LIMS.

7.3.7 Sample Disposition Documentation
Upon completion of analytical work, sample custody of unused sample portions, extracts, or digests is
relinquished to a central secured storage area. Here the samples, digest, or extracts await disposal, which is
performed with the assistance of the LIMS. The LIMS stores clients' specific: disposal instructions,
compiles results from the analyses of composited samples, prepares sample disposal lists, invoices for
disposal and sample return costs, and provides a disposal record for all excess samples.
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7.3.8 InterdivisionalCustody
The laboratory director at each location, monitors the sample load and turnaround time through LIMS-
generated reports, If it appears that analysis demand will exceed capacity, samples may be transferred
(provided client contracts or arrangements, project QA plans or certification limitations do not prohibit
sample transfer) to another SL division to ensure that holding times and turnaround commitments are met."
The procedures used by SL are described in SL SOP CLJ20: Interlaboratory Sample Exchange and are
summarized below.
If samples are transferred to another division laboratory, full custody is maintained. A completed and
signed fax of a Interdivisional Shipping Log (Figure 7 . 14 ) is sent to the receiving division custody
department. Special LIMS determination codes specific to each laboratory location are utilized to enable
the project manager and laboratory director to track sample progress and maintain chain of custody. Copies
of the original chain-of-custody form (executed for interdivisional sample submittal), computerized LIMS
order information (LOT), and extract or digest preparation logs pertinent to the project order accompany the-
samples or sample preparations. The accompanying documentation also includes dates of sample
preparation and requested analyses. For projects where reporting the preparation or analysis dates/times are
entered into the LIMS so that it appears on the final report.

7.4 Verification of Hard Copy Records
Data worksheets, data approval forms, and final reports are routinely printed for verification, and signatures.
Hard copies of final reports, field data, chain-of-custody forms, and ancillary documentation pertinent to
the project will be stored in a secured storage area and placed chronologically within alphabetically
arranged client files.
7.5 Facility Security Policy
All external doors are either visually monitored by SL staffer kept locked. Visitors are required to sign in
and wear a visitor's badge during their visit and are accompanied at all times by an SL staff member when
in the laboratory. Lockable refrigerators and storage cabinets are available for samples requiring this level
of security.
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FIGURE 1.2
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FIGURE 7.4
ANOMALY REPORT

Dale:

Dept:

Sample ID: Client :

EX GE LC

SG SM VG
_RA

AI
Analysis: Reported by:

Anomaly :
D Sample matrix is different than indicated by log-in.

Water
Soil
Oil

Water
Non-aqueous liquid
Soil
Sludge-
Oil
Product
Other ___________

D Sample was received with inadequate preservation, ind was preserved upon receipt.
3 Sample received in an incompatible sample container. _ glass ______ plastic _____ other________________
0 MS/MSD failed while the LCS/LCSD passed criter ia, for a drinking water parameter. Method indicates data flagging.
QTarget analyte(s) detected in drinking water sample. (Describe below)
D Sample exhibits gross non-homogeneity. (Describe below)
D Insufficient sample received for analysis.
DData flag may be needed. Discuss with DM/LM before reporting.
0 Grand Mean exception was utilized for Initial Calibration (specify compounds).

II] Grand Mean exception was utilized for Continuing Calibration (specify compounds).

Other

Custody: 'ALWAYS ATTACH A COPY OF COC WITH HIGHLIGHTED DEFICIENCY
D Sample description discrepancy between COC & Container ~_ Custody seals broken
n Sample container breakage D Incomplete COC
Q Cooler temp >6°C or frozen G Sample: container partially filled
D Sample received not listed on COC D Improperly preserved sample

___ ~" [[No
Comments;

Client Notified:
Contact:

Date:

Resolution:

Route to:
Division ?M:

Other Div. PM: ML ML FL TI, BL

FAN03S :03 . 1 1 .99 :4
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FIGURE 7.5
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FIGURE 7.6

COOLER RECEIPT FORM

Client: Project:
Dull: Received:

SL Cooleir Riecelar.Cuuadlan. (SiiijiiHture)::

Use cither side of this form ID inole deuihi i:or,ieernini> custodial! dHcrepBineks

Did a shipping slip; (air bilI^tc.}jocpjnDa£Vjlw_coo!er_shiDmen!?_
Were custody seals affixed to the outside of cooler? If YES, enler the following:
Jid'cntificatkm (if Dirovidcc[)^ ___ ______________ ____
Were custody seal! unbroken and incact at the dan: and time of arrival?

Ch8;i:n of'cusiodv iissoi:iaii:i:d wiilJi cooler receipt fonn.
V/as ivel: ice^lue ice: used? I'CircIe which media:)
Cooler ![jciTiperiiiiiirc iuj3On r
Describe rvjje offacjung in co^r^veririiciUite._bubbJe_BacJe,_etc;^ __
.Were sampling containers sug£lied_bv SJ__oi£!!ejif2JCircJejwhich_one}_
Did all bottles arrive inlact and were labels in zood condition?
_Did_a|]_bottle labels ajree_with_cusiodv^apers?_

bubbles present in_VpA_sarnrjles?_
H^^

Was a cusltxly cjccursion form completed aind si copy provided to the project manager?
If so, complete No. 15.
Who was: c
By whom:
Date:
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FIGURE 7.7
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FIGURE 7.8

GENERAL SAMPLING INSTRUCTIONS
DO NOT PRE-RINSE CONTAINERS. These containers have been specially prepared for specific analyses (See Preservation Color
Code Key). Fill container to within I" of capacity unless otherwise indicated, cap rightly, label arid ice. Some requests require
multiple: containers to perform all analyses. (See Sample Request Form on reverse side:,)
LITER PLASTIC

No preservative n/m:
Red n/m:

LITER AMBER GLASS
No preservative n/m:

500 ML. PLASTIC
Blue n/m:
No preservative m/m:
Red! m/m:

500 ML GLASS W/TFE
Lt. Blue m/m:
Green m/m:
Green m/m (amber):
No preservative w/m:
(Nonaqueous)

250 ML PLASTIC
No preservative v;/m:
(Nonaqueous) •
No preservative nVinn:
Red. m/m:
Green m/m:
Tan m/m:

250 MIL NALGENE
Yellow m/m:

125 ML AMBER GLASS W/TFE
Lt. Blue m/m:
(jireen n/rn:
No preservative m/m:
(Nonaqueous)

120 ML PLASTIC
No preservative m/m:
Green m/m:

125 ML GLASS '
No preservative w/rri:
("Nonaqueous)

40 ML GLASS VIAL. W/TFE
Lt Blue n/m:

Orange r./m:
Yeilow n/m:

Physical Properties, Miscellaneous General (BOD)
Radiological (Rad 226, Rad 223, alpha and beta)

Ex tractable Organ ics (BNAs, Pestiddes/PCBs, Herbicides), Dioxins/Dibenzofurans

Cyanide
Physical Properties, Miscellaneous, General
Metals with Mercury

Inorganics, Physical Propert ies , General (single parameter)
Physical Properties, Inorganics (nutrients), Hexavalent Chromium
Metals without Mercury
Nitrogen series, Phosphorus
Sulfide

Bacteriological (Coliform, Standard Plate Count) Steri le container - do not touch cap or
container interior. Remove Faucet strainer and flush line prior to sample collection.

TOC. Fill to capacity
Total Recoverable Phenol ics

Volatiles. Fill to capacity - no headspace.

Physical Properties. Inorganics (single parameter)
Nutrients. COD (single parameter)

Orgariics, Inorganics, Physical Properties, General (single parameter)

Volatiles (aromatics and/or Halogenated constituents). Fill vials until slightly
overflowing
with min imum aerat ion. Place septa W/TFE liner facing sample and seal with
NO headspace.

EDB, Volati le Halocarbons. Fi l l as referenced above.
Trihalomethanes (THM). Fill as referenced above.

Container Closure Key (n/m = narrow mouth, m/m = medium mouth, w/m = wide mouth)
CONTAINER SHIPPING INSTRUCTIONS

After sample collection, please check all custody forms and sample containers for discrepancies. Sign the custody form and seal in the
enclosed plastic bag. To avoid container leakage during transit, additional plastic bags have been included in the shipment to contain
ice for sample preservat ion. Picase place these ice bags between the samples and secure the lab pack, for shipment. Return lab packs
to Savannah Laboratories & Environmental Services, Inc., 5 1 0 2 LaRoche Avenue, Savannah, GA 3 1 4 0 4 . If you have any quest ions

concern ing conta iners sh ipped or acceptable field subs t i tu t ions , p .ease contact your pro jec t manager or sample coordinator for
ass i s tance a t 1 . 9 1 2 ) 3 5 4 - 7 8 7 8 o r FAX ( 9 1 2 ) ' 3 5 2 - - 0 1 6 5 .
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FIGURE 7,9
SAMPLE ENTERNAL LOG

SL LOO NO*
CLIENT:
= COOLERS/CLEENT;

COURIER:
TEMPERATURE

EXTRACTION
CONTAINER TYPt
LIQUID
LN/M AMR GLASS
2SQ M/M AMB GLASS
500 M/M AM GLASS

VOLATILE
CONTAINER TYPE
LSOUJO
40MLVJAL
SOIi

METALS
CONTAINER TYPE
LIQUID_____
500 M/M PLASTiC
250 M/M PLASTIC
JOG M/M PLASTIC
SOIL

CONTAINER TYPE
LIQUID
250AMBGLASa ENCORE SPLERS/25

ENCORE SFLERS/5
12S~AMB w/M W/SEPTA
i25 AMB W/M GLASS

500 M/M PLASTiC
25QM/M PLASTiC
SOIL
I. W/M GLASS

500 M/M PLASTIC
500 M/M AMBijLASS
250 N/M PLASTIC L W/M PLASTIC500 W/M PLASTIC250 W/M"PLASTIC

OTHER
25Q N/M PLAb'i IL

SOO W/M GLASS250 M/M NALOtNE TEDLAR BAG
SUMMA CANS
VACUUM CANS

250 M/M GLASS
OTHER

125 M/M AM3 GLASS
100 M/M PLASTIC

250 M/M NALGENE

PLEASE VSKiFY
TOTAL
CONTAINERS

PI .EASE VERIFY
PLEASE VERIFYPLEASE VERIFY

TOTA1
CONTAINERSTOTAL

CONTAINERSTOTAL CONTAINERS

INFORMATION:

CUSTODY INITIAL/DATE CUSTODY INITIAL/DATE CUSTODY iNITIAUDATE CUSTODY IN! i iAL/DATE

GENERAL INITIAL/DATE METALS iNITIAUDATE INITIAUDATE EXTRACTION INITIAL/DA IE

MISC. BOTTLES STORED IN REFRIGERATOR FOR SUBCONTRACT/REMOTE TRANSFER;



REMOTE DIVISION
INTERNAL LQ«

SL DIVISION
# COOLERS_
TEMPERATURECS).

FIGURE 7. 10
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LOG # FOR
EXTRACTION LABLOG # FOR

VOLATILES LABLOG # FOR
METALS LABLOG # FOR

GENERAL LAF5

PLEASE VERIFY
TOTALPLEASE VERIFY /

TOTALPLEASE VERIFY
TOTAL
CONTAINERS

PLEASE VERIFY
TOTAL CONTAINERS rONTAlNERbCONTAINERS

RELiNQUJSHED INFORMATION;
CUSTODY iNiTIAUDATE CUSTODY INiiiAL/DATE CUSTODY INITIAL/DATE CUSTODY iwiTIAL/DA i b

GENERAL INiTiAL/DATE METAi-S iNiTiAL/UAit yOLATILES jNITiAL/DATE EXTRACTION IN! i IAL/DATE
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FIGURE 7.11
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FIG LIRE 7,12
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FIGURE 7. 13
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FIGURE 7 . 14

INTERDIVISIONAL SHIPPING LOG
* * *FAX PRIOR TO SHIPMENT OF SAMPLES**
PM:
DIVISION SENT FROM: _____________ TO:
DATE OF SHIPMENT:______________
METHOD OF SHIPMENT:
SI. LOG NO._____________ DUE:________ LOGGED IN; __Y __N
___# SAMPLES/MATRIX ______# CONTAINERS
ANALYSIS REQUIRED (DETS PREFERRED)______________________

CERTIFICATION REQUIRED __Y __N TYPE..

SL LOG NO.______________ DUE:__________ LOGGED IN: __Y __N
____# SAMPLES/MATRIX _______# CONTAINERS
ANALYSIS REQUIRED (DETS PREFERRED)_______________________

CERTIFICATION REQUIRED __Y _N TYPE..

SLLOGNO. . . _ _ .. DUE:__________ LOGGED IN: __Y __N
____* SAMPLES/MATRIX _______# CONTAINERS
ANALYSIS REQUIRED (DETS PREFERRED)__________________]__I___

CERTIFICATION REQUIRED __Y __N TYPE_______
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INOTE: PLEASE PROVIDE DOCUMENTATION OF SPECIAL REQUIREMENTS FOR CERTIFICATION EMM TO ANALYSIS.

PM SIGNATURE/DATE:

SLLOGrS:
RECEIPT INrflALS/DATE:
PROBLEMS __Y __N (l?^Y^s7
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8.0 ANALYTICAL PROCEDURES
The ultimate responsibility for analytical, method selection lies with the client, or regulatory agencies.
Whenever possible, laboratory and field analysis of all samples is conducted by EPA approved
methodology or guidance. Interpretation, of ambiguous or conflicting method requirements is accomplished
by consulting, with regulatory agencies and EPA Laboratory/QA personnel, 'When EPA. approved, methods
do not exist or project protocols require alternative methods or modifications of EPA methods (i.e., to
achieve lower reporting limits), methods are modified based on scientific logic and regulatory alternative
method guidance.
For Gas Chromatographic (GC) methods, which have long lists of targets, have peaks that co-elute, or are
subject to matrix interferences (e .g . . Methods 8021, 604/8041, 606/8061, 607/8071, 609/8091, 610/8100,
612/8121 ) , SL recommends the guidance in SW846, which states that GC-Mass Spec (GC/MS) methods
are preferred, provided project reporting detection limits are met and costs are not appreciably different.
This practice will usually result in fewer false positive detects and more accurate results (usually lower due
to the ability by GC/MS to separate unresolved peaks or eliminate matrix interferences').

A detailed SOP has been prepared for each routine analytical method. At a minimum., the SOPs are
reviewed annually arid updated as needed to include newly promulgated methods. If multiple versions of a
reference method exist (e.g., 6010A, 601013, etc.), the SOP will reflect the different requirements of each
version or an SOP will be prepared for each version. Any modifications to the approved methodology are
described in the SOPs. Copies of the SOPs are approved by laboratory management and issued under
document, control. A master copy of each SOP is retained by the laboratory's QA Department and. are
made available to each staff member involved in the procedure.
When new routine analytes are added to an established procedure or when a new routine method is
developed, data for the analyte or method are generated, reviewed, and documented in accordance with SL
SOP A.N52: Test Procedure for Method Development and Modification. The main elements of SOP AN52
are:

-Preparation or modification of an SOP, if required (SL SOP AN01)
-Performance and evaluation of the Initial Demonstration of Capability (SL SOP CA.92)
-Performance of an MDL Study (SL SOP CA.90)

8.1 Laboratory Glassware
8.1 .1 Volumetric Glassware
Savannah Laboratories employs appropriate glassware for all preparatory and analytical operations. For
critical measurements, such as standard preparation, Class A volumetric glassware is used, when practical-
Exceptions include the use of volumetric syringes for volatile:; standards preparation and polypropylene
volumetric flasks for metals standards.
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8. 1 .2 Glassware Cleaning Procedures
Laboratory glassware washing procedures are adapted from SW-846, 40 CFR Part .136, Standard Methods,
and EPA 600/4-79-109. The: procedures are given in STL-SL SOP J\N6Q:Glassware Cleaning Procedures
and are summarized as follows:,
Extractable Organics

The glassware is washed with hot water and a non-phosphate detergent. The glassware is scrubbed
vigorously with a brush to remove all artifacts and rinsed three (3) times with tap water. The glassware is
allowed to air dry whenever possible and stored inverted or with cap openings covered with aluminum foil
or glass stoppers to exclude dust and other contaminants. Whenever possible, precleaned, certified,
disposable glassware is utilized for extraction and extract storage.

Volatile Organics
The glassware is washed, with tap water and nonphosphate detergent, rinsed thoroughly with organic free
water, and oven dried at 1 10 °C- 120 °C for at least two hours. Class A volumetric glassware is air dried.
Glassware is usually stored in the oven until use. Caps and septa are washed in the same manner, but caps
are air dried. Highly contaminated glassware is allowed to soak in Nochromix solution overnight, then
washed as above. Whenever possible, precleaned, certified disposable glassware is util ized.

General Chemistry, Microbiology, Nutrients, Demands
The glassware is washed with hot tap water and nonphosphate detergent, rinsed thoroughly with tap and
deionized water, air dried, and stored! inverted or foil placed over cap openings. Bateriological laboratory
glassware and collection bottles are autoclave as described in analytical procedures or purchased
presterlized (disposable). COD digestion tubes and caps are cleaned with brushing and tap water (no soap)
and rinsed thoroughly with deionized water. Tubes for TKN and total phosphorus sample digestions are
washed with hot water arid phosphate free detergent, and rinsed with tap water, Nochromix, and deionized
water. Whenever possible, precleaned, certified disposable glassware is utilized.

Metals
The glassware, plastic, and Teflon items are washed in hot tap water and phosphate-free detergent. They
are then rinsed with tap water, 1:1 nitric acid, tap water, and deionized water. For highly contaminated
samples, it is recommended that Teflon beakers used for sample digestion are further decontaminated by
adding 20mL nitric acid and 12mL hydrochloric acid, covered with a watch glass, and digested on a hot
plate for two hours. Following this treatment, they are rinsed with 10% nitric acid and deionized water and
allowed to air dry. Whenever possible, precleaned, certified disposable glassware is utilized for digestion
and digestate storage.
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8.2 Soil Sample Preparation Notes
In the absence of an approved soil method, water methods are adapted for soil matrices. The following soil
preparation procedures are applied to parameters in Table 5.2.

1. Fluoride (extractable): Method 340.2/300.0
Approximately 5 g of sample is weighed out exactly and placed in a screw-cap bottle. One hundred mL of
Dl water is added to the sample, the bottle is capped, placed in a rotating extractor, and rotated for 2 hours.
Upon removal, the sample is allowed to settle, the supernatant decanted, and the extract is analyzed as a
liquid sample.
2. Gross Alpha and Gross Beta Particle Activity: Method 9310
Soil is ground to a fine powder with mortar and-pestle, and 50 to lOOmg soil is weighed onto a tared
planchet. Sample is distributed evenly over planchet surface, fixed with clear acrylic solution, dried, and
counted.
3. Chloride (extractable): Method 92.51/9252/4500-CI./C/300.0
Approximately 5 g of sample is weighed out exactly and placed in a screw-cap plastic bottle. One hundred
mL of DI water is added to the sample, the bottle is capped, placed in a rotating extractor, and rotated for 2
hours. Upon removal, the sample is allowed to settle and the supernatant is decanted. The extract is
analyzed as a liquid sample.
4. Sulfate (extractable): Method 9036/9038/375.3/300.0

Approximately 5 g of sample is weighed out exactly and placed in a 100-nil screw cap plastic bottle. One
hundred mL of DI water is added to the sample, the bottle is capped, placed in a rotating extractor, and
rotated for 2 hours. Upon removal, the extract is filtered using a syringe and filter with a 0.20-um pore size
filter and analyzed as a liquid sample.

5. Orthophosphate (extractable): Method 365.1/300.0
Approximately 5 g of sample is weight out exactly and placed in a screw-cap plastic bottle. One hundred
nil. of Dl water is added to the sample, the bottle is capped and placed in a rotating extractor, and rotated
for 2 hours. Upon removal, the sample is allowed to settle and the supernatant us decanted. The extract is
analyzed as a liquid sample.

6. Benomyl in Soil: Method 631
Ten grams of sample are extracted and hydrolyzed in 2:1 methylene chloride:acidifted methanol. The
extract is cleaned by passing through a 5 gram alumina solid phase extraction cartridge. The cleaned
extract is then concentrated, filtered, and analyzed as a liquid sample.
7. Acrylamide in Soil: Method 8316
Samples are prepared by adding 10 ml of HPLC grade H20 to 2.0 grams of sample in a 20 mL scintillation
vial and sonicating for one hour. The leachate is then passes through a CIS solid phase extraction
cartridge. The extract is filtered and analyzed as a liquid.
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8.3 Validated Compounds and Modifications of Referenced Analytical Methods
Except for the instances described below, parameters in Tables 5.1 and 5.2 have been determined by the
methods referenced with no significant modifications to those methods, other than the use of additional
standards for parameters not included in the referenced method lists.
Asutatn
Water samples are prepared by adjusting the pH to 3, saturating with NaCl and extracting with 1:1
acetonitrile:ethyl acetate. The extract: in injected into the HPLC system following concentration. The
HPLC system consists of an isocratic pump and a UV detector.

Thiodiglycol
Water samples Eire prepared by passing them through a solid phase cartridge. Soil samples are extracted by
sonication with calcium chloride solution and then processed through the same cleanup as the water
samples. The samples are injected into the HPLC system which consists of an isocratic pump and a UV
detector.

Etkylenethiourea

"Water samples are analyzed by passing them through a solid phase cartridge. Soil samples are extracted by
sonication with water, then processed through the same cleanup as water samples. The samples are
injected into the HPLC system, which consists of an isocratic pump and a UV detector.

Nitrocellulose
Water samples are filtered through an inorganic membrane filter to isolate the nitrocellulose fibers which
are suspended, in the sample. The filter is then washed with methane! to remove any sources of organic
nitrogen compound:; while the nitrocellulose fibers remain on the filter. The fibers are dissolved in
acetone, followed by evaporation of the acetone and subsequent hydrolysis of the residue in the presence ol
sodium hydroxide. Following neutralization, the sample is analyzed for nitrate and nitrite by a cadmium
reduction, spectrophotometric method or ion chromatography. The mass of nitrogen (as nitrate-nitrite) is
used to calculate the concentration of nitrocellulose.
Soil samples are treated with a methanol rinse to remove any interfering sources of nitrogen. Acetone is
then added to the soil to dissolve the nitrocellulose fibers. Following the addition of acetone, the sample is
sonicated for about 10 hours. Centrifugation is then employed to separate the acetone from the soil residue.
The soil residue, is then treated and analyzed using the technique described above for water samples.
Phthalic acid/Phthalic anhydride and Maleic acid/Maleic anhydride
Soil samples are extracted by tumbling with reagent water. Soil sample extracts and water samples are
adjusted to neutral pH and then cleaned by passing through C8 and atnino solid phase extraction cartridges
connected in ser ies . Analysis is by HPLC with UV detection. All results are reported as the acid form.
Cryomatine

Cryomazine is extracted from soil, samples by sonication with HPLC extraction fluid, consisting of
hexanesulfonic acid, triethylamine, ammonium hydroxide, and phosphoric acid. Extract cleanup is
accomplished using a CIS solid, phase extraction cartridge, followed by HPLC with UV detection analysis.
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Resorcinol

Water samples are acidified with phosphoric acid, then passed through a CIS solid phase extraction
cartridge and filtered. Analysis is by HPLC using UV detection.
Arsenic in Water by Method 7060 (3020)

Water samples are prepared using the procedures in Section 7 of Method 3020. Arsenic is then determined
using the analytical procedures described, in Method 7060.

Selenium in Water by Method 7740 (3020)

Water samples are prepared using the procedures described in Section 7 of Method 3020. Arsenic is then.
determined using the analytical procedures described in Method 7740.
8.4 Reagent Storage and Documentation

Reagents are stored with consideration for safety and maximum shelf life. Storage conditions and
documentation maintenance status for various classes of reagents are given in Table 8 . 1 , as well as
discussed below.

All acids, except those poured up in small marked containers which are for immediate use, are stored in the
original containers in acid storage cabinets.

All bases,, except those poured up in small containers for immediate use and those that are standardized for
specific purposes, are stored in the original containers within designated areas~or storage cabinets.

All flammable solvents, except: those poured up for immediate use, are stored in original containers in
approved, vented flammable storage cabinets which are located indoors.

Dry reagents are stored in designated cabinets in cool, dry areas. Reactive chemicals, cyanides and sulfides
are labeled and isolated from other chemicals.
All acids used for metal sample digestions and solvents used for semivolatile sample extraction are tested
prior to initial use. Specific acceptable chemical lots are reserved and stored by the vendor(s) and are
requisitioned and received as needed by the laboratory. Lot numbers used for digestion or extractions are
recorded, in bound notebooks in the appropriate departments.

Reagent bl.ahks.are analyzed with each sample batch for all methods, validating the purity of all reagents.
All reagent: containers are elated when received, and dated and initialed when opened (except high use items
consumed in less than one week). Documentation is maintained to provide traceability of the reagents used
with the analysis of any batch to specific reagent lot numbers.



8.5 'Waste Disposal
Savannah Laboratories' divisions operate as either conditionally exempt small quantity generators of small
quantity generators of hazardous waste.
All waste disposal is carried out in accordance with Savannah Laboratories' Waste Disposal SOP (CA70).
This document includes procedures for identification, storage, personnel training, tracking forms, report
forms, safety, as well as details of the disposal.
8.6 Sample Disposal
All waste disposal is carried out in accordance with Savannah Laboratories' Waste Disposal SOP (CA.70),
This document includes procedures for identification, storage, personnel training, tracking forms, report
forms, safety, as well as details of the disposal.
After analysis completion, unused sample portions, extracts, or digests are transferred to a cer.tral secured
storage area to await disposal. Unless a client: requests the project manager to save unused samples,
digests, or extracts, disposal from the central storage occurs as soon as holding times have expired or three
weeks after results submission.
Requests for extended sample, digest, or extract storage must be provided by the client to the SL project
manager in writing (or contract form) prior to sample receipt and extended storage may result in additional
fees to be negotiated by the SL project manager prior to sample receipt. SL is not responsible for
evaporation or other deterioration of samples, extracts, or digests during extended storage periods.
Samples which are requested to be returned to the client, may be picked up at the laboratory by the client,
shipped by courier (at the client's expense for packaged shipping) or returned by any other legal means that
is arranged by the client, Clients requesting the return of samples should provide detailed shipping
instructions.
If a client by contract requires that samples be disposed of by a hazardous waste contractor, the cl ient's
name and EPA. ID number are used on the manifest and the client is billed for all disposal related costs .
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9.0 CALIBRATION PROCEDURES AND FREQUENCY

9.1 Laboratory Equipment
STL Savannah Laboratories is equipped with state-of-the-art instrumentation to provide quality analytical
data to clients. A list of the instrumentation maintained by STL Savannah Laboratories is found in Table
9.1 . A list of all field instrumentation maintained by the laboratory is contained in Table 9.2.
9.2 Standard Receipt and Traceability
Standards are purchased from commercial sources in stock solutions or mixes designed for the specific
methods or as neat analytes. Certificates of analysis are shipped with each standard material by the vendor.
When possible, standards are certified to meet or exceed the criteria established by the US EPA or are
traceable to MIST standards.
Standard traceability logbooks are maintained by all sections of the laboratory to track the receipt,
preparation, and disposition of all standard materials. A. lot number is assigned to each standard material
arid the lot number is documented in the standard traceability logbook along with date of preparation,
initials of analyst, concentration, expiration date (if applicable), and solvent (if applicable). If required, a
standard preparation narrative is also provided in this logbook to document the preparation steps for each
stock standard.
9.3 Standard Sources and Preparation
Savannah Laboratories maintains an inventory of standard materials necessary to calibrate and verify all
analytical systems. Table 9.3 lists the standard sources and preparation protocols for various sections of the
laboratory. Field instruments requiring calibration standards (conductivity meters and pH meters) use the
same sources .as laboratory instrumentation. Table 9.4 lists titrants used by the laboratory and information
regarding their standardization. Documentation of standard preparation is performed in accordance with SL
SOP AN41: Standard Material Traceability, Tnis SOP also provides guidance for the extending the
expiration date of standards.
9.4 Laboratory Instrument Calibration
The calibration, procedures for the various analytical methods are listed below. All CLP protocols are
followed as written in the statement of work (SOW).
9.4.1 Metals
Metals are analyzed by three protocols: 200-series are primarily for drinking water and for NPDES
compliance; 6000 and 7000-series are primarily for RCRA. testing; and CLP protocols are primarily for
hazardous waste site monitoring. It should be rioted that EPA has promulgated two versions of EPA method
200.7; one for drinking water and the other for NPDES compliance testing.
ICP (Inductively Coupled Plasma-Atomic Emission)
The inductively coupled plasma atomic emission spectrophotometer is standardized daily with a single
concentration standard solution containing the metals of interest and a calibration blank. Multi-point
calibrations with a minimum of three standards and a calibration blank encompassing the concentration
range of interest are analyzed annually and are on file for each ICP. The calibration curve demonstrates the
linearity of each metal over the standardization range. Continuing calibration verification (CCV) standards
are analyzed after every 10 samples and at the end of the sequence arid must meet the acceptance criteria.
A calibration blank (ICB or CCB) is analyzed immediately after the verification standards and must rneet
the acceptance criteria.
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After the instrument is standardized, the following calibration verification checks are performed:

Calibration Check
Re-analysis of Standards
Initial Calibration Verification
(ICV)
initial" Calibration Biank(iCB)
RL Standard

Interference Check Solutions A
and AB
Continuing Calibration
Verification (CCV)
Continuing Calibration Blank
(CCB)

6010
+/-5% of true value
+/- 10% of true value

<RL (<MDL)
Detected; +/-50% of true

value
+/-20% of true value
+/- 10% of true value

<RL(<MDL) "

200.7 (NPDES)
+1-5% of true value
+/-5%of true value

<RL (<MDL)
Detected; +/-50% of true

value
+/-20%of true value ._

+/-5% of true value

<RL (<MDL)

200.7 (Drinking Water) 1
+1-5% of true value
+/-5% of true value

<RL (<MDL)
Detected; +/-50% of true

value
+/-20% of true value
+/- 10% of true value

<RL (<MDL)

All sample results must be bracketed by acceptable calibration standards.

- AA (Atomic: absorption)
Atomic absorption spectrophotometers are calibrated daily with the specified number of calibration
standards, including a calibration blank. The correlation coefficient of the regression curve must be greater
than or equal to 0.995. An initial calibration verification (ICV) standard is analyzed immediately upon
calibration and must meet acceptance criteria. Continuing calibration verification (CCV) standards are
analyzed after every 10 samples and at the end of the sequence and must meet the acceptance criteria. A
calibration blank (ICB or CCB) is analyzed immediately after the verification standards and. must meet the
acceptance criteria.
GFAA {Graphite furnace atomic absorption)
Calibration Check
Minimum number of calibration
points
Initial Calibration Verification
(ICV)
Initial Calibration BlankdCB)
Continuing Calibration
Verification (CCVj
Continuing Calibration Blank
(CCB)

7000-series
4

+/-!()% of true value

<RL (<MDL)
+/-20% of true value

<RL (<MDL)

200-series
4

+/-10% of Hue value

<RL (<MDL)
+/-l()% of true value

<RL (<MDL)

200.9
4 ••-

+/ :5%_oftrue
value

<RL (<MDL)
V- 10% of true

value
<RL (<MDL)

All sample results must be bracketed by acceptable calibration standards.
FLAA [Flame atomic absorjrtion)
Calibration Check
Minimum number of calibration
points
Initial Calibration Verification

JICV) ___ __ ______
Initial Calibration BlankdCB)
Continuing Calibration
Verification (CCV)
Continuing Calibration Blank
(CCB)

7000-series
4

+/- 10% of true value
<RL(<MDL)

+-/-20% of true value
<RL(<MDL)'

200-series
4

+/-10% of true value
<RL (<vibl)

+/-10% of true value

<RL (<MDL)

All sample results must be bracketed by acceptable calibration standards.
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CVAA (Cold vapor atomic absorgtion^Mercur^
Calibration Check
Minimum number of calibration
points
Initial Calibration Verification
(ICV)
Initial Calibration Blank(ICB)
Continuing Calibration
Verification (CCV)
Continuing Calibration Blank
(CCB)

7000-series
6

+/-!()% of true value
<RL (<MDL)

+/-20% of true value
<RL (<MDL)

200-series
4

+/-5% of true value

<RL(<MDL)
+/- 10% of true value

<RL (<MDL)

All sample results must be bracketed by acceptable calibration standards.

9.4.2 General Chemistry

Autoanalyzer
The autoanalyzer is calibrated with a minimum of five calibration standards at least every six months (some
procedures/instruments may require daily calibration). The correlation coefficient of the curve must, be
greater than or equal to 0 .995 using a regression fit. Independent calibration verification standards are
analyzed immediately following the calibration standards (initial or continuing), after every 10 samples,
and at the end of each run. Sample analyses must be bracketed by calibration verification standards that
meet control criteria. The calibration curve is verified each day that analyses are performed by the analysis
of a midpoint standard and by the analysis of a standard at the reporting limit of the target analyte(s). The
standard at the midpoint must be ±10% of the true value of the standard and the standard at the reporting
limit must be detected.
Ion Chromatography (1C)
Initial calibration is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria, A calibration curve is prepared for all target arialytes with
the lowest standard concentration at or below the reporting limit and the remaining standards defining the
working range of the detector. Either linear regression or quadratic curve fitting is used, depending on the
analyte, The regression correlation coefficient must be greater than or equal to 0.99 for any analyte to be
used for quantitation. Calibration verification standards are analyzed immediately upon calibration, after
every 10 samples, and at the end of each run. Sample analyses must be bracketed by calibration
verification standards that meet the acceptance criteria,
Ultraviolet-Visible (UV-V1S) Spectrophotometer
The Spectrophotometer is calibrated with a minimum of five standards at least every six. months (some
procedures/instruments may require daily calibration). The correlation coefficient of the curve must be
greater than or equal to 0.995 using a regression fit. Independent calibration verification standards are
analyzed immediately following the calibration standards (initial or continuing), after every 10 samples,
and at the end of each run. Data must be bracketed by calibration verification standards that meet: control
criteria. The calibration curve is verified each day that analyses are performed by the analysis of a standard
at the midpoint of the calibration curve and by the analysis of a standard at the reporting limit of the target
analyte(s). Tine standard at the midpoint must be ±10%
the reporting limit must be detected.



Infrared (IR) Spectrophotomcter
The infrared spectrophotometer is calibrated with a minimum of five standards at least every six months
(some procedures/instruments may require daily calibration). The correlation coefficient of the curve must
be greater than or equal to 0.995 using a regression fit. Independent calibration verification standards are
analyzed immediately following the calibration standards (initial or continuing), after every 10 samples,
and at the raid of each run. Data must: be bracketed by calibration verification, standards that meet control
criteria. The calibration curve is verified each day that analyses are performed by the analysis of a standard
at the midpoint of the calibration curve and by the analysis of a standard at the reporting limit of the target
analyte(s). The standard at the midpoint must be ±10% of the true value of the standard and the standard
at the reporting limit must be detected.

Turbidimeter
Initial calibration is performed 'upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. Gelex solid standards are calibrated against formazin
standards initially and then quarterly. The instrument is calibrated daily with one Gelex standard for each
range of interest, A mid-range calibration verification standard is analyzed for every 10 samples and must
meet: control criteria in order for bracketed data to be acceptable.

Conductivity Meter
The cell constant, of each meter is determined at a minimum annually by the analysis of five KCl standards.
To verify the cell constant, a verification standard is analyzed at the beginning of each working day, using
a KCl standard in the expected range of the samples. For meters not: having automatic temperature
compensation, all samples are analyzed at: 25 C ± 2 C.
pH Meter
The pH meter is calibrated daily with two standard buffers at pH 7.0 and either 4.0 or 10.0, and checked
with a third buffer at 10 .0 or 4.0, which must indicate ± 0 . 10 pH units of its given value. A calibration
verification, standard is analyzed immediately upon calibration and after every 10 samples. Acceptable
calibration verification standards must: bracket, the sample analyses. Manual or automatic temperature
compensation is performed, depending on the meter. Additional checks of the pH meter must be performed
with buffers other than 4 or 10 if samples are outside the pH range of 4 - 10 .

Total Organic Carbon (TOC)
The instrument: is calibrated according to the manufacturer's recommendations, with a minimum of a single
point calibration daily. A calibration verification standard is analyzed immediately upon calibration, after
10 samples, arid at the end of each run. Sample analyses must be bracketed by acceptable calibration
verification standards.
Ion Selective Electrode (ISE)
Ion selective;-electrodes are calibrated daily with a minimum of five standards. The calibration curve is
established by linear regression applied to the log of the standard concentrations versus potential and must
result in a correlation coefficient greater than or equal to 0 . 9 9 5 . Cal ibrat ion verification standards are
analyzed immediately upon calibration, after every 10 samples, and at the end of each run. Data must be
bracketed by calibration standards that meet control criteria to be acceptable.
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Total Organic Halogens (TOX) /Absorbable Organic Halides (AOX)
Although the TOX/AOX instrument: provides an ""absolute" measurement of halogen, a six-point calibration
curve (five point and a calibration blank) is analyzed to confirm the accuracy of the instrument readout.
The coefficient: of variation (percent: relative deviation) must, be less than or equal to 20% to confirm the
validity of the calibration curve. The TOX/AOX calibration is verified by periodic analysis of a precision
and recovery (PAR) standard, a mid-level calibration check standard.
_Bomfo Calorimeter
The energy equivalent of the bomb calorimeter is determined quarterly by bombing six standard benzoic
acid tablets. A control standard is analyzed in duplicate for every batch of samples, and must meet control
criteria in. order for data to be acceptable,
Dissolved Oxygen (DO) Meter
DO meters are calibrated prior to use either by Winkler titration or the air calibration technique.

Temperature

All laboratory and field thermometers are calibrated annually by comparison with a NIST-certified
thermometer. Field meters with automated temperature compensation are checked before use with a
call ib rate d thermometer.
9.4.3 Gas Chromatography (GC)
Volatiles by GC (VG)
Volatile organic compounds (VOC) are analyzed by three protocols: 500-series are primarily for drinking
water; 600-series are primarily for NPDES compliance; and 8000-series are primarily for R.CRA testing.
These analyses are generally performed using internal standard calibration and quantitation; therefore
relative retention time, as defined in the respective SOPs, will be used to determine the identification of the
target: compounds and bracketing by CCV will not be required unless specified in the method or QAPP. If
external standard calibration is used, the absolute retention time window is calculated as three times the
standard deviation obtained from a 72-hour sequence or default windows of 0.05 to 0. 10 minutes are used
for compounds when: the calculated window is too restrictive or zero. Bracketing by CCV will be required
for external standard calibrations if specified in the method, SOP, or QAPP.

Initial calibration (ICAL) is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. A calibration curve is prepared for all target compounds
with the lowest standard concentration at or below the reporting limit and the remaining standards defining
the working range of the detector. After the initial calibration standards are injected, a calibration, curve is
constructed using either internal standard or external standard methodology. The; analyst inspects the
curves before proceeding with sample analysis. The correlation coefficient or coefficient: of determination
of the calibration curve must be greater than or equal to 0.99. An alternative to quantitation from a
calibration curve is quantitation from an average response factor. If the %RSD is less than or equal to the
acceptance criteria, the average response factor can be used, for quantitation.
A midpoint calibration verification standard (CCV) must be analyzed periodically as a check: on the validity
of the initial calibration. If the percent difference or percent drift is within the acceptance criteria, the curve
is acceptable for quantitation of samples.
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Calibration, Check
Initial calibration.
-minimum calibration
standards

%RSD criteria (1)

CCV criteria
(%di [Terence or
%drift)
Frequency of CCV

SOO-series(l)
3 (as the calibration
range is extended, the
number of points must

be increased)
<=20%

+/- 20%

Every 8 hours

600-series
3

<=10%

'Within Q-table values

Daily

8000-scr ies
5

<=20%
(with exceptions noted

below)
+/r!5%

(with exceptions noted
below)

Every 12 hours
(1) Alternatively, a regression curve (linear, quadratic, etc.) may be constructed. If the correlation
coefficient of the regression curve is greater than or equal to 0.99, the curve may be used for quantitation of
samples,

8000-series ICAL grand mean exception:
If one or moire compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL. is less than or
equal to 20%.
8000-series CCV grand mean exception:
If one or more compounds exceed the % drift or %difference criteria, the average response factor from, the
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the
compounds (the grand mean) in the CCV is less than or equal to 15%.
External Standard CCV: Samples analyzed by external standard calibration require bracketing by CCV. If
the CCV standard analyzed after the samples fails to meet the acceptance criteria and the response of the
mid point standard is above the criteria (that is the response of the analytical system, has increased),
samples which have no target compounds detected above the Rl, may be reported as <RL, since the
compounds would have been detected if present. (SW-846 Method 8000B).

Semivolatiles by GC (SG)
Semivolatile organic compounds (SVOC) are analyzed, by four protocols: 500-series are primarily for
drinking water; 600-series are primarily for NPDES compliance; 8000-series are primarily for RCRA
testing; and the CLP protocols are used for hazardous waste site monitoring. If internal standard calibration
is used; relative retention time, as defined in the respective SOPs, will be used to determine the
identification of the target: compounds and bracketing by CCV will not be required unless specified in the
method or QAPP. If external standard calibration is used, the absolute retention time window is calculated
as three times the standard deviation obtained from a 72-hour sequence or default windows of 0.05 to 0 . 1 0
minutes are used for compounds where the calculated window is too restrictive or zero. Bracketing by CCV
will be required for external standard calibrations if specified in the method, SOP, or QAPP,
Initial calibration (ICAL) is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. A calibration curve is prepared for all. target compounds
with the lowest standard concentration at or below the reporting limit and the remaining standards defining
the working range of the detector. After the initial calibration standards are injected, a calibration curve is
constructed using either internal standard or external standard methodology. The analyst inspects the
curves before proceeding with sample analysis. The correlation coefficient or coefficient of determination
of the calibration curve must be greater than or equal to 0.99. An alternative to quantitation from a
calibration curve is quantitation from an average response factor. If the %RSD is less than or equal to the
acceptance criteria, the average response factor can be used, for quantitation.
A midpoint calibration verification standard (CCV) must be analyzed periodically as a check on the validity
of the initial calibration. If the percent difference or percent drift is within the acceptance criteria, the curve
is acceptable for quantitation of samples.
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Calibration Check
Initial calibration
-minimum calibration
standards
%RSD criteria(2)

CCV criteria
(%difference or
%drift)
Frequency of CCV

500-series
3 (as the: calibration
range is extended, the
number of points must

be increased)!!)
<=20%

+/- 20%

Every 8 hours

600-series
3

<=10%

+/-15%
(non-40CFR Methods

are+MO%)
Daily

8000-series
5

<=20%
(with exceptions noted

below)+r-\5%
(with exceptions noted

below)
Every 12 hours

(1) An alternate single point calibration can be performed if the standard response is within. 20% of the
sample response,
(2) Alternatively, a regression curve may be constructed, If the correlation coefficient of the regression
curve is greater than or equal to 0.99, the curve may be used for quantitation of samples.
8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or
equal to 20%.
8000-series CCAL grand mean exception:
If one or more compounds exceed the %clrift or '^difference criteria, the average response factor from the
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the
compounds (the grand mean) in the CCV is less than or equal to 15%.
External Standard CCV: Samples analyzed by external standard calibration require bracketing by CCV. If
the CCV standard analyzed after the samples fails to meet the acceptance criteria and the response of the
mid point; standard is above the criteria (that is the response of the analytical system has increased),
samples which have no target compounds detected above the RL may be reported as <RL, since the
compounds would have been detected if present. (SW-846 Method 8000B).
9.4.4 Gas Chromatography/Mass Spectrometry (GC/MS)
Volatiles by GC/MS (VM)
Volatile organic compounds (VOC) are analyzed by three protocols: 500-series are primarily for drinking
water; 600-series are primarily for NPDES compliance; 8000-series are primarily for RCRA testing; and
the CLP protocols are used for hazard waste site monitoring.

Hardware tuning is performed on each GC/MS prior to calibration as specified in the applicable EPA
methods. Ion abundance acceptance criteria for VOC tuning with BFB are given below. Mass calibration
is performed as an integral part of tuning.
The tune check arid calibration check must be performed in the following intervals:

624 - Daily
8260/CLP - every 12 hours.

524.2 - every 8 hours.



;" ,T;lU:P. '.,>',. ...u'. Au l i l 1 . , : .
Sect i on 9, Revis ion D

Effective Date: 0 1 / 3 1 / 0 0
Page 8 of 22

VOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION
BROMOFLUOROBENZENE (BFB)

Ion Abundance Criteria
m/e
50 "
75
95

96
173
174
175
176

177

524.2
f5-40%ofmass95
30-80% of mass 95
Base peak, 100%
relative abundance
5-9% of mass 95
< 2% of mass 174
> 50% of mass 95
5 -9% of mass 174
>95%bu t < 101%

of mass 174
5 -9% of mass 176

624
15-40% of mass 95
30-60% of mass 95
Base peak, 100%
relative abundance
5-9% of mass 95
<2%ofmass 174
> 50% of mass 95
5-9% of mass 174
>95%bu t < 10 1%

of mass 174
5 -9% of mass 176

8260/OLMO4.0(1)
8. 0-40.0% of mass 95
30.0-66.0% of mass 95

Base peak, 100% relative
abundance

5. 0-9.0% of mass 95
< 2.0% of mass 174

50-120%-% of mass 95
4. 0-9.0% of mass 174

93 .0- 1 0 1 .0% of mass 1 .74

5 .0-9.0% of mass 176
(1) *8260 criteria taken from CLP OLMO4.0 (January 1998)

Initial calibration (ICAL) is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. A. calibration, curve is prepared for all target compounds
with the lowest standard concentration at or below the reporting limit and the remaining standards defining
the workingTange of the detector.
After the initial calibration standards are injected'a calibration curve is constructed using internal standard
methodology. The analyst inspects the curves before proceeding with sample analysis. The correlation
coefficient or coefficient of determination of the calibration curve must be greater than or equal to 0.99. An
alternative to quantiution from, a calibration curve is quantitation from, an average response factor. If the
%RSD of the calibration curve is less than or equal to the acceptance criteria, the average response factor
can be used for quantitation.
A midpoint calibration verification stanclard.(CCV) must be analyzed at the required interval as a check on
the validity of the initial calibration. If the percent difference or percent drift is within the acceptance
criteria, the carve is acceptable for quantitation of samples.
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Volatiles
Method

624

8260

524.2

Initial Calibration Check
Criteria

All targets <= 35% RSD, or
alternatively, construct
calibration curve
CCC <= 30% RSD

SECC îniiiifflunLRB
Chloromethane
1,1-Dichloroethane
Bromoforrn
Chlorobenzene
1 , 1 ,2,2-Tetrachloroethane
All targets <= 20% RSD, or
alternatively, generate linear, 2nd

or 3rd order calibration, curve

Continuing Calibration Check
Criteria

QC Check Sample (20 |ig/L) meets
limits specified in method -Table 5,
Range for Q
CCC <= 20% difference or drift from
initial calibration

0 . 10
0 . 10

>0.l()
0.30
0.30 (0 . 10 for 25-mL purge) (1)

All targets <= 30% difference from
initial calibration, or alternatively, using
analyst judgment, all targets must: fall on
the initial calibration curve

(1) The purging efficiency of 1,1,2,2-tetrachloroethane relative to the internal standard is such that the
SPCC criteria cannot be met consistently for a 25mL purge. The response factor is generally in the 0.1 to
0.3 range. The alternate criteria is adopted from the EPA CLP Low Level Statement of Work, a protocol
similar in scope.and application to SW-846 Method 8260.

SW-846 Method 8260: After the CCC and SPCC are evaluated, all target compounds are evaluated for
linearity. It the %RSD is less than or equal to 15%, the average response factor can be used for
quantitation. If the %RSD exceeds 15%, a regression curve (linear, quadratic, etc.) may be used for
quantitation if the correlation coefficient or coefficient of determination is greater than 0 .99 .

8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or
equal to 1 .5%.
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Semivolatile GC/MS (SM)
Semivolatile organic compounds (SVOC) are analyzed by four protocols: 500-series are primarily for
drinking water; 600-series are primarily for NPDES compliance; 8000-series are primarily for RCRA
testing; and the CLP protocols are followed for pesticides for hazardous waste site monitoring.
Hardware tuning is performed on each GC/MS prior to calibration as specified in the applicable EPA.
methods. Ion abundance acceptance criteria for SVOC Inning with DFTPP are given below. Mass
calibration, is performed as an integral part of tuning.
The tune check and calibration check must be performed in the following intervals:

625 - Daily
8270/CLP - every 12 hours.

525.2 - every 8 hours.

SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION
(DFTPP)

m/e

51

68

69
70

1.27

197

198

199

275

365

44 1

442

443

Ion Abundance Criteria
525.2

10-80% of mass
442

Less than 2% of
mass 69

(reference only)
V

Less than 2% of
mass 69

10-80% of mass
198

Less than 2% of
mass 198

Greater than 50%
of mass 442

5-9% of mass 198

10-60% of mass
442

Greater than 1 %
of mass 442

0-1.00% of mass
443

Base peak, 100%
relative abundance

15-24% of mass
442

625

30-60%. of mass
198

Less than 2% of
mass 69

(reference only)
Less than. 2% of

mass 69
40-60% of mass

198
Less than l%of

mass 198
Base peak, 100%
relative abundance
5-9% of mass 198

10-30% of mass
198

Greater than 1%
of mass 198

Present but less
than mass 443

>40%ofmass 198

17-23% of mass
442

8270/OLMO4.0
(11)

30-80% of mass
198

Less than 2.0% of
mass 69
Present:

Less than 2.0% of
mass 69

- • 25-75% of mass
198

Less than 1% of
mass 198

Base peak, 100%
relative abundance
5. 0-9.0% of mass

1 98
10-30% of mass

198 ':
Greater than

0.75% of mass
198

Present but less
than mass 443

40- 1 10% of mass
198

1 5. 0-24.0% of
mass 442

(I) *8270 criteria taken from CLP OLMO4.0 (January 1998)
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Initial calibration is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. A calibration curve is prepared for all target compounds
with the lowest standard concentration at or below the reporting limit and the remaining standards defining
the working range of the detector.
After the initial calibration standards are injected, a calibration curve is constructed using either internal
standard or external standard methodology. The analyst inspects the curves before proceeding with sample
analysis. The correlation coefficient or coefficient of determination of the calibration curve must be greater
than or equal to 0.99. An alternative to quantitation from, a calibration curve is quantitation from an. average
response factor. If the %RSD of the calibration curve is less than or equal to the acceptance criteria, the
average response factor can be used for quantitation.
A midpoint calibration verification standard must be analyzed daily as a check on the validity of the initial
calibration. If the percent difference or percent drift is within the acceptance criteria, the curve is acceptable
for quantitation of samples.

Semivolatiles - GC/MS
Method Initial Calibration

Check Criteria
Continuing Calibration Check

Criteria
625

8270

All targets <= 35% RSD, or alternatively,
construct calibration curve

All targets <=20% difference from
initial calibration

CCC <= 30% RSD;
SPCC >= 0 .050

CCC <= 20% difference from initial
calibration
SPCC >= 0.050

525 All targets <= 30% RSD, or alternatively,
generate linear, 2nd order, or 3rd order
calibration curve.

All targets <-= 30% difference from
initial calibration, or alternatively,
using analyst: judgment, all analytes
must: fall on the initial calibration -
curve

SW-846 Method 8270: After the CCC and SPCC are evaluated, all target compounds are evaluated for
linearity. If the %RSD is less than or equal to 15%, the average response factor can be used for
quantitation. If the %RSD exceeds 15%, the "grand mean" exception can be applied to the ICAL.
Alternatively, a regression curve (linear, quadratic, etc.) may be used for quantitation if the correlation
coefficient or coefficient of determination is greater than 0.99.
8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in. the ICAL is less than or
equal to [5%.
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9,4,5 High Performance Liquid Chromatography (LC)

Semi-volatile organic compounds (SVOC) are analyzed by three: protocols: 500-series are primarily for
drinking water; 600-series are primarily for NPDES compliance; and 8000-series are primarily for RCRA
testing. If internal standard calibration is used; relative retention time, as defined in the respective SOPs,
will be used to determine the identification of the target compounds and bracketing by CCV will not be
required unless specified in tHe method or QAPP. If external standard calibration is used, the absolute
retention time window is calculated as three times the standard deviation obtained from a 72-hour sequence
or default windows of 0.05 to 0.10 minutes are used for compounds where the calculated window is too
restrictive or zero. Bracketing by CCV will be required for external standard calibrations if specified in the
method, SOP, or QAPP.
Initial calibration is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. A calibration curve is prepared for all targe;!: compounds
with the lowest standard concentration at or below the reporting limit and the remaining standards defining
the working, range: of the detector. After the initial calibration standards are injected, a calibration curve is
constructed using either internal standard or external standard methodology. The analyst: inspects the
curves before proceeding with sample analysis. The correlation coefficient or coefficient of determination
of the calibration curve must be greater than or equal to 0.99. An alternative to quantitation from a
calibration curve is quantitation from an. average response factor. If the %RSD of the calibration curve is
less than or equal to the: acceptance: criteria, the average response: factor can be: used for quantitation. A
midpoint calibration verification standard must be analyzed daily as a check on the validity of the initial
calibration. If the percent difference or percent drift is within the acceptance criteria, the curve is acceptable
for quantitation of samples.

Calibration Check
Initial calibration
-minimum calibration
standards
%RSD criteria(l)

CCV criteria
(%difference or
%drift)
Frequency of CCV

500-series
3 (as the: calibration:
range: is extended, the
number of points must
be increased)(2)
<=20%

+/- 20%

Everv 8 hours

600-series
3

<-10%

+/-10%

Daily

8000-series
5

<==20%
(with exceptions noted
below)
+/-15%
(with exceptions noted
below)
Every 12 ours

(1) Alternatively, a regression curve (linear, quadratic, etc.) may be constructed. If the correlation
coefficient of the regression curve is greater than or equal to 0.99, the curve may be used for quantitation of
samples.
(2) An alternate single point calibration can be performed if the standard response is within 20% of the
sample response.
8000-ser ies ICAL grand mean exception:
If one or more compounds exceed the: %RSD criteria, the: average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or
equal to 20%.

8000-ser i e s CCAL grand mean exception:
If one: or more compounds exceed the %drift or %differenc'e criteria, the average response factor from the
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the
compounds (the grand mean.) in the CCV is less than or equal to 15%.
External Standard CCV: Samples analyzed by external standard calibration require bracketing, by CCV. If
the CCV standard analyzed after the samples fails to meet the acceptance criteria and the response of the
mid point standard is above the criteria (that is the response of the analytical system has increased),
samples which have no target compounds detected above; the RL may be reported as <RL, since the
compounds would have been detected if present. (SW-846 Method SOOOB) .
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TABLE 9.1
LABORATORY INSTRUMENTS AT EACH SAVANNAH LABORATORIES LOCATION

#
23
1 1
8
4
9
1.
7
2 1
4
18
8
7

__ 26 __
11
4

4
1 1
13
4

Instrument
PH/ISE Meters
DO Meters
Turbidimeters
TOX/AOX Analyzers
Conductivity Meters
Bomb Calorimeter
Analytical Balances
Top Loading Balances
Autoclaves
Waterbaths
Biological Incubators
BOD Incubators
Drying Ovens
Block Digesters
TCLP (Nonvolatile)
Extractor Tumblers
TCLP (ZHE) Tumblers
Sonicators
Sample Concentrators
Gel Permeation
Chromatographs (GPCs)

Savannah
12
4
2
3
3
1
-ii-
7
1
4
->i.
3
7
5

SL Custom

2
4
4
;>

Tallahassee
4
2
2

2

">i..

5
1
7
2
1
9
3

SL Custom

1
3
3
2

Tampa
"i
3
2

2

1
4
|

3
2
1
4
1

SL Custom:^

2
3

Mobile
.... 3

2
2
1
2

j
5
1
4
2
2
6
2

SL Custom

1
3
3
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TABLE 9.2
MA.fOR FIELD INSTRUMENTS AT EACH SAVANNAH LABORATORIES LOCATION

#
3

9

8

7

4
8

1

Instrument, ———— ... ——————————
p! i/SC/DO/T Meters

pH/Temp Meters

Conductivity/
Salinity Meters
DO Meters

Turrwlimeters
Water Level Meters

Residual Chlorine
Colorimeter

Tallahasscc

2-Orion 230A

1 -YS I33

1 -YS I5 1B

1-Hach 16800
1 -Slope 5 1453

Savannah
1 -Coming
Checkmate 90

l-OrionSA-230

1 -YS I 33

1 -YS I5 1B j

1 -DRT 15C
i -Fisher

Mobile

3-Orion23A, 1-
Orion 290A
2-YSI 33
1 -Orion 120
l-YSi SOB
1-YS I 51 B

Tampa iiay
1-CorninK
Checkmate 90

1 -Orion 23 A
1

1 -YS 133

2-YS! SOB

1-Hach 21 OOP 1 IJ-iach 16800
4-So! inst

1 -Hach Pocket
Colorimeter

1- Rockiest
Model C1'R6

j
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STANDARD SOURCE AND PREPARATON FOR LABORATORY INSTRUMENTATION

Prep Frequency,Lab Stock
StoragePreparation

From So-sreeSource
Storage

How ReceivedStandard
Source

instruisierit Group
Monthly or as neededVorking std prepped

irectiy from stock,000 or 10,000

nterrnediate stds
-repped from stocks
forking stds prepped
rom intermediates

Monthly
Daily or as needed
Daily or as needed

Refrigerator
Used immediately

Used immediately

Room temp Stock sids prepped fron
' solids.
intermediate stds from
stocks.
Working sids from
intermediates.

Room temp Stock stds prepped from
solids.
Intermediate stds from
stocks.
Working stds from

Montniy
Daily or as needed
Daily or as needed

Ion Chromatograph ed immediately

Used immediately
intermediates.

Monthly
Daily or as needed

Dailv or as needed

Refrigerator

Used immediately

Used immediately

Stock stds prepped from
SOildS.
intermediate stds from
stocks.
Working stds from
intermediates.

Neat MaterialUV-V1S Spectrophotometer Fi
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TABLE 9.3
STANDARD SOURCE AND PREPARATION FOR LABORATORY INSTRUMENTATION

Instrument Group
! ————— _ —————————— - ———————————————————

IR Spectrophoiorneter

Turbidimeter

Conductivity' Meter

TOC

pH Meter

Ion Selective Fjecirocie ( iSE)

Standard
Sour""

Fisher

Hach

YST or Fisher

Mallinckrodt

S : isher

Baker

How Received

Neat liquids

Standard 4000
pprn formazin
solution
Standard
solution or neat
KC1
Neat KHP

Calibration
buffer solutions
Neat material

Source
Storage

Room temp

Refrigerator

Room temp

Room temp

Room ternp

Room temp

preparation
From Source

Stock std prepped from
neat liquid.
Workine sids from Stock.
Working sids prepped
from stock.

Used as is or prepare
from neat.

Stock std iron! solid
Wfirkinf std from stock.
Used as is.

Stock std from sotirce.
Intermediate std from
stock.
Working std from
intermediate.

Lab Stock
Storage

Refrigerator
Refrieerator
Used immediately

Room
temperature

Refrigerator
Refrigerator

Refrigerator

Refrigerator
Used immediately

Prep frequency

Monthly
Monthly
As needed to check
Gelex stds

As needed

Monthly
Monthly

Monthly
Monthly or as needed i1

As needed j
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STANDARD SOURCE AND PREPARA^FOR LABORATORY TNSTRUMENTATION

Preparation
From Source

GC and GC/MS
iVolatiics)

GC and GC/MS
(Semivolatiles)

HPLC

Supelco, Ultra,
A.ccusiandarci.
ChemService,
Baxter, Aldrich,
Restek, NSI

Supelco, Restek,
ChemService,
Crescent Chemical,
Aldr ich , Ultra, NSI

Neat
Solutions
(50=5000 pnrn)

ChemService,
Chemical, Supelco
Accustandarci
Radian
Absolute

Neat
Solutions
(50- 10000 ppm)

Neat
1000 pprn
1000 ppm
1000 ppm
1000 ppm

Refrigerator

Stock stds from neat
sources.
-Intermediate stds horn
stocks.
-Working standards from
intermediates and/or
surchased soiutions.
-Stock stds from neat
sources.
-intermediate stds from
stocks.
-Working standards from
intermediates.

Refrigerator

rreezer

Freezer

Freezer

Refrigerator
or freezer
Refrigerator
or freezer
Refrigerator
or freezer

-Stock stds from neat
sources.
-Intermediate sids from
stocks and/or purchased
solutions.
.Working standards from
intermediates____^__

-Annually or manufacturer
expiration
-Semi-annually; monthly
for reactive compounds
-Weekly

Semi-annually or annually
as required
Serni-annualiy or annually
as required
Semiannually or as needed

Refrigerator
Refrigerator

Refrigerator

Setni-annually

Monthly

Weekly
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1 TABLE 9.3
STANDARD SOURCE AND PREPARATION FOR LABORATORY INSTRUMENTATION

Instrument Group

Gas Proportional Counter
(alpha/beta)

Radon Flask Counter

Standard
Source

EPA HIST

——————————
EPA NIST

How Received

Sealed Source ;

Stock Soln.

Sealed Source

Stock Soln.

Source
Storage

Room temp
Metal case
Room temp
Foil-lined
cabinet
Room temp
Foil-lined
cabinet
Room temp
Foil-lined
cabinet

Preparation
From Source

used as is.

Working ski, propped
from stock.

Used as is.

Working std, prepped
from stock.

Lab Stock
Storage

Room temp
Foil-lined cabinet

Room temp
Foil-lined cabinet

r'rep Frequency

As needed

As needed
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TABLE 9.4
STANnARlMZAriON OFTITRATION SOLUTIONS

Frequency ofStandard SourceStandard IdentitySolution Requiring
Standardization

Standardization
With each batchSodium Hydroxide (0.02 N)
With each batch (or
urchasdd certified!

With each batch
Ferrous arnrrioniurri sultate

With each batch
for purchased certified)

Suifide working standard



TABLE 9.5

BALANCE CALIBRATION CHECKS

Analytical Balance
Class S Weight

0.0 lg
0.1 g
0.5 e
1 S

10 ]2

50 g

Tolerance
± 0.0002 g
± 0.0002 g
± 0.0004 e.
± 0 .0004 2
i 0 .0005 2
±0 .00 10 g

Class S Weight
0.1 e:
0.5 s
1 B
5 g

J0__g_

1 00 _£_

300 g

Tolerance
± 0 .02 s

± 0 .04 g
± 0 . 0 4 g

± 0.20 e;

±0 .5 ( ) g



10 .0 PREVENTIVE MAINTENANCE

1.0.1 Maintenance Schedule
All STL-Savannah Laboratories facilities are equipped with up-to-date computerized instrumentation. In order to gain
maximum performance and minimize downtime, regular inspection, maintenance, cleaning, and servicing of all
laboratory and field equipment is performed according to the manufacturers' recommendations. A maintenance log is
kept: for each piece of laboratory and field instrumentation, detailing all maintenance: performed on the instrument.
Routine repairs and maintenance are performed and documented by the analyst responsible for tine particular
instrument. Non-routine maintenance is signed and dated by the analyst or repair technician. Routine maintenance
procedures for laboratory instrumentation are given in Table 10. 1 and each SOP. The frequencies of routine
maintenance procedures for Savannah Laboratories' field instrumentation are given in Table 10.2. The service intervals
listed in Tables 10.1 and 10.2 are as follows: D=daily; W=week]y; M=monthly; Q=quarterly; SA=semi-annually;
A=annually; AN=as needed.
Maintenance contracts are carried for most instrumentation, and close contact is maintained with service personnel to
provide optimum instrument functioning.

An extensive spare parts inventory is maintained for routine repairs at the facilities, consisting of GC detectors,, AA
lamps, fuses, printer heads, flow cells, tubine, certain circuit boards and other common instrumentation components.
Since instrumentation is standardized throughout the laboratory network, spare pans and components can be exchanged
among the labs.

10.2 Contingency Plan
In general, each facility has at least one backup unit for each critical unit. In the event of instrument failure, portions of
the sample load may be diverted to duplicate instrumentation within each facility, the analytical technique switched to
an alternate approved technique (such as manual colorimetric determination as opposed to automated colorimetric
determination), or samples shipped to another properly certified or approved Savannah Laboratories location (where
identical SOPs, QA procedures and instruments are utilized). When shipping samples to another facility,
interdivisional chain-of-custody procedures are followed as given in Section 7.



TABLE 10 . 1

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE
EQUIPMENT ITEM Service: Interval

D w M Q SAJ A AN

SERVICE LEVEL

ICAP
Pump Tubing
Nebulizer
Filters
Spray Chamber
Quartz Torch
D-Shaped Mirrors

X —
X

X

X

X
x

Change .
Clean.
Inspect monthly, clean or replace as needed.
Clean.
Clean and realign.
Inspect monthly, clean or replace as needed.

SMITH-HIE FTJE FURNACE AASPECTROPHOTOMIETER
Sapphire Window
Flow Rate
Graphite Tube

X
X

Quartz Windows | X
Contact Rings and. Plates
Filters

X
X

X

Remove and clean.
Check.
Replace,
Clean.
Clean daily, replace if worn.
Inspect: monthly, clean or replace as needed.

ZEEMAN FURNACE AA SPECTROPHOTOMETER
Sampler syringe
Graphite Tubes
Graphite Electrodes;
Quartz Windows

X
X

X

*

X

Check for air daily, flush syringe as needed.
Inspect daily, replace as needed.
Inspect quarterly, replace if worn.
Remove and clean.

LEEMAN PS200 MERCURY AJNALYZER AND AIJTOSAMPLJER
Pump Tubing
Standard Cup
Drying Tube
Mixing Coil
Sample Probe
Mercury Lamp

X
X
X

X
X

+
LEEMAN AP200 PREP STATION
Autosarr.pler
Tubing
Bottle Caps
Dispenser
Water Bath

X

X

——

——

——
X

X
X

——

X

Inspect, daily, repla.ce as needed.
Inspect, daily, replace as needed.
Repack daily at a minimum.
Inspect weekly, clean or replace as needed.
Inspect monthly, clean or replace as needed.
Clean or replace.

1

i

Clean and oil rails.
Inspect semi-annually, replace as needed.
Inspect quarterly, replace as needed.
Inspect semi-annually, replace as needed.

1 Clean.
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TABLE 10.1

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE
EQUIPMENT ITEM Service Interval "

D w M Q SA A AN___

SERVICE LEVEL

CEM MDS 2100 MICROWAVE
Pressure Control System
Cavity and exhaust
Door

X
X

X

Flush.
Clean.
Inspect seals and locks.

CONTINUUM FURNACE AA SPECTROPHOTOMETER
Quartz Windows
Graphite Tubes
Contact Rings
Filters
D2 Arc Lamp
TURBIDEV1ETER
CONDUCTIVITY METER

pH METER

X
X
X

]

X

X

IP

X

X

X

Remove and. clean.
Inspect daily, replace as needed.
Clean daily and replace if worn.
Inspect monthly, clean or replace as needed.
Adjust or replace.
Standardize against formazin.
Replatinize cell when 1 umho/cm range exceeds
90-100%, and when erratic readings cannot be
corrected.
Clean or replace probe.

TOX ANALYZER
Pyrolysis Tube
Electrodes
Electrolytes X

X
X

Clean or replace.
Clean.
Replace.

ION CHROMATOGRAPH
Separator Column
Guard Column
Pump Pistons
Conductivity Cell

X
X

X
X

Clean.
Clean.
Inspect.
Clean.

AUTOANALYZERCTRAACS/LACHAT) |
Pump Platen
Pump Tubes
Flow Cell
BLOCK DIGESTOR
UV/V1S
SPECTROPHOTOMETER
ION SELECTIVE ELECTRODE
BOMB CALORIMETER

X
X

X
X
X

X
X

Replace.
Replace.
Inspect arid clean.
Check calibration.
Check for wavelength verification.

Polish electrode.
Replace seals.
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TABLE; ic.t
LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM Service Interval

D w M Q SA A AN

SERVICE LEVEL

AUTOCLAVE
Pressure Verification

Drain Autoclave

Temperature Verification

Cleaning

Times
Seals

X

X

X

X

x
TOC ANALYZER
Catalyst
Meters (Internal)
Detector Windows
Humidifiers
Syringe

X
X

X

— —

——

X

X

X

Check and document; replace gauge or seals as
needed.
Visually inspect for leaks and signs of
degradation.
Check with autoclave thermometer; document;
replace thermometer as needed.
Wash with soapy water; visually inspect for
leaks and degradation.
Check with stop-watch; replace as needed.
Visually inspect and replace as needed.

Replace.
Check against internal flow meter.
Check and clean.
Fill levels.
Perform zero point calibration.

GAS CHROMATOGRAPH - SEMJVOLATILES
Autosampler System

Septa
Column/Injector

Gas Cylinder

Hydrocarbon/Moisture Trap

X

X

X

X

X

Syringe and tubing cleaned.
Needles and tubing replace.
Replace as needed.
Change sleeve and cut front of guard column.
Replace as needed.
Inspect daily, change when pressure reads <500
Psi.
Replace.

GAS CHROMATOGRAPH •• MASS SPEC SEMIVOLATILES
Column/Injector
Septum
Gas Cylinder

Hydrocarbon/Moisture Trap
Splitless Disc
Autosampisr

Rough Pump
Mass Spectrometer

X
X

1

X

X
X
X

X
X

Change sleeve and cut front of column.
Replace as needed.
Inspect daily, change when pressure reads <500
psi.
Replace..
Replace.
Syringe and tubing cleaned. Needles and tubing
replaced.
Oil changed by HP service.
Clean.
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TABLE 10.1
LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM

Tape Head
Tape Drive

Service Interval
D w M Q SA A AN

X
X

SERVICE LEVEL

Clean.
Clean.

GAS CHROMATOGRAPH - VOLATILES
Column
Septum
Gas Cylinder

Hydrocarbon/Moisture Trap

X

X
X

X

Replace.
Replace as needed.
Inspect daily, change when pressure reads <500
psi.
Replace.

GAS CHROMATOGRAPH - MASS SPEC VOLATILES
Column
Gas Cylinder

Hydrocarbon/Moisture Trap
Rough Pump
Gas Manifold

Tape Head
'Tape Drive

X

X.

,

X

X
X

X
X

Replace.
Inspect daily, change when pressure reads <500
psi.
Replace.
Oil change by HP service.
Inspect daily, change when pressure reads <500
psi.
Clean.
Clean.

GAS CHROMATOGRAPH - SCREENING FOR VOLATILES
Autosampler

Septa
Column
Gas Cylinder

Hy drocarbon/Moi sture Trap

X

X

X

X

X

Syringe and tubing cleaned.
Needles and tubing replaced.
Replace as needed.
Replace.
Inspect daily, change when pressure reads <500
psi.
Replace.

GAS CHROMATOGRAPH - DAI
Autosampler

Column
Septa
Gas Cylinder

Hydrocarbon/Moisture Trap

X
X

X

X

X

Syringe and tubing, cleaned.
Needles and tubing replaced.
Replace.
Replace as needed.
Inspect daily, change when pressure reads <500
psi.
Replace.

GAS CHROMATOGRAPH - MASS SPEC AIR ANALYSIS 1
TDC Detector
Gas Cylinder

Hydrocarbon/Moisture Trap

X

X

Inspect daily, change when pressure reads <500
psi.
Replace.
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TABLE 10.1

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE
EQUIPMENT ITEM

Filament

Injector Loop

Column

Service Interval

D
X

X

w

X

Ml Q SA A AN

X

SERVICE LEVEL

Checked, for proper temperature when analysis
required.
Change daily for analysis of atmospheric gases.
Change weekly for analysis of non-atmospheric
gases.
Replace.

Mass Spec
Cryo-column
Septa
Column
Rough Pump
Mass, Spectrometer

X

PURGE AND TRAP
Sorbent Trap
Purge Mow

X

..........
!,1

1

X

X
X
X__

Inspect for breaks.
Replace as needed. '
Replace. i
Oil change by HIP service representative
Clean.,

Change.
Inspect semi-armually. Adjust as needed. 1

HPLC SYSTEMS
Pumps

Pump Seals
Column
Detector Fittings
Detector Optics

Autosampler

X

X
X

X

——
•

Y

X

ZYMARK EXTRACT CONCENTRATOR
Bath
Temperature Verification
Sensor Diagnostic Test

X
X
X

Pressure check daily, change guard column as
needed. Visual teak check: daily.
Inspect seals quarterly, replace as needed.
Pressure check. Visual leak check.
Visual leak check.
Remove and inspect filter quarterly, clean or
replace as needed.
Check seal pack for leaks.

Change water and scrub bath; dust outside.
Verify bath temperature and adjust.
Check each position and adjust

TENNELECLB5100 1
Sample Change

Detector
1 Detector gis

X

X

X

i

Inspect moving pans, quarterly, lubricate as
needed.
Inspect for proper operation and response.
Serviced by manufacturer only
Inspect monthly, change tank when pressure
reads <500 psi. Allow new tanks to dissipate
radon for two weeks before use.



TABLE 10.1
LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM;

Flow Meter
BECKMAN LS6500
Liquid Scintillation Counter
LUDLUM MEASUREMENTS
2000
LUDLUM MEASUREMENTS
132

Service Interval

X

X

X

X

SERVICE LEVEL

Inspect for proper operation.
Inspect tor proper operation prior to use.
Serviced by manufacturer only.
Inspect: for proper operation prior to use.
Serviced by manufacturer only.
Inspect push rod for high voltage engagement.
Inspect instrument noise level without flask.

TCL.P EQUIPMENT
Volatile Rotator
Semivolatiles/Metals Rotator X

X _ iCheck rotation.
Check rotation.___ ___ _ _ _ _ _



TABLE 10.2

FIELD EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM

TURBIDIMETERHACH 16800fl>RT-
1SC
CONDUCTANCE, METER YSI33
pHMETER
CORNING CHECKMATE 90
pH/SC/DO/T° METER
YSI MODEL 50B/51B DISSOLVED
OXYGEN METER
WATER LEVEL INDICATOR

Service Interval

D
X

w M Q A
SERVICE LEVEL

Inspect daily prior to sampling and replac:: cell as needed.

Inspect daily, replatinize cell as needed.
Inspect daily prior to sampling, add fill ing solution as needed.
Inspect probe, membrane, battery daily prior to sampling.
Change parts, as needed
Inspect probe daily prior to sampling, change as needed.

Inspect probe and meter prior to use at every well.
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11 .0 QUALITY CONTROL CHECKS AND ROUTINES TO ASSESS PRECISION AND
ACCURACY AND CALCULATIONS OF METHOD DETECTION LIMITS

The key to a successful QA/QC program is strict adherence to the program during all phases of the project,
including pre-sampling discussions; sample collection, preservation, storage and analysis; and validation and
reporting of results. Field and laboratory quality control checks, which are part of each sampling trip and
laboratory analysis, meet or exceed all agency requirements. 'Without: the proper quality control procedures,
analyst and method performance cannot, be measured.

When state certification or agency accreditation requirements are non-routine or more stringent than those
procedures described below, the requirements are identified according to Sate/Agency Requirement
Summaries. These documents outline non-routine analytical quality control practices unique to each program
and are derived from administrative codes, regulations, or other similar publications. If project-specific quality
assurance plan (QAPP) quality control requirements are more stringent than the general procedures given
below, QAPP requirements are followed.

The State/Agency Requirement Summaries are located within each section of the laboratory and are document
controlled by the QA Department. Analysts arc notified to use the program-specific requirements prior to
sample preparation arid analysis via status worksheets designated, by the Project Manager during project
initiation. The State/Agency Requirement Summaries are updated when requirements change.

11.1 Field QC Checks
Savannah Laboratories recommends to their clients that proper control procedures meet or exceed the
appropriate regulatory-agency field QC requirements.
Blanks, which are collected in the field, are an important link in the quality control data chain for a set of
samples. The analytical data derived from these blanks are necessary to assess field-sampling operations.
These blanks are used to verify that sample containers, preserving reagents and equipment are contaminant-
free. Blanks are also used as a check for potential en-site environmental contamination, to evaluate personnel
expertise in sample collection, and to reveal problems that may occur in sample storage and transport.

The field quality control blanks should not be isolated from actual samples. They must be considered as
samples and. Heated identically (preserved with the same reagents, stored and transported in the same
containers as the samples, etc.).
The types and frequency of blanks should be included in all quality assurance plans. In cases where data
quality objectives dictate more stringent controls, additional field quality control blanks may be required. The
following protocol outlines the minimum field blank requirements necessary to assure the validity and
integrity of any sampling episode.

Field QC check samples will be analyzed according to the client's instructions and invoiced as samples. Since
field QC check samples are usually liquids, they are prepared and analyzed by liquid procedures and reported
as liquids. However for batching purposes, unless requested by clients or required by a project specific QA
plan, lab QC deliverables are not provided for field QC check samples. Liquid QC samples are batched with
soil samples for methods where preparation procedures are the same for both matrices ( i . e . . volatiles, cyanide,
etc . ) .



1 1 . 1 . 1 Trip Blanks

PURPOSE: The trip blank is to be used when sampling for volatile organics. The purpose is to determine if
contamination has occurred as a result of improper sample container cleaning, contaminated blank source
water, sample contamination during storage and transportation clue to exposure to volatile organics (e.g.,
gasoline fumes) and other environmental conditions during the sampling event.

PREPARATION: Trip blanks are prepared prior to the sampling event: either by the laboratory providing
sample containers, or by field team personnel who are responsible for the initial preparation of sample
containers and field equipment. The water must be free of volatile organic contaminants. Any appropriate
preservatives must be added at the time that the blanks are prepared. The sample containers are sealed,
labeled appropriately, and transported to the field in the same sampling kits as the sample vials. These blanks
are not to be opened in the field. They are to be transferred to the sample container designated for volatile
sample storage, and transported with the samples to the laboratory.

FREQUENCY: One trip blank for each volatile organic analysis (601 , 602, 624, 8021 , etc.) should be
provided per cooler used for storing and transporting volatile sample vials.. If a laboratory requires submission
of multiple vials for a method, the same number of vials must be submitted for the trip blank.

1 1 . 1 .2 Field Blanks
PURPOSE: Field blanks are used to evaluate the effects of on-site environmental contaminants, the purity of
reagents used as preservatives or additives, and. the general sample collection techniques. Field, blanks are
recommended for all parameters but are not mandatory.
PREPARATION: Field blanks are prepared on;-sit£ by filling the sample containcr(s) with analyte-free
water, adding preservatives, sealing the containers and completing the appropriate documentation. The field
blanks must be handled in the same manner as the sample group for which it was intended (i .e., blanks must
be stored and transported with the sample group).
FREQUENCY: One field blank per parameter group per day or at a frequency of 5% of the samples in the
parameter group per day, whichever is greater.

1 1 . 1 .3 Equipment Blanks
PURPOSE: Equipment blanks are recommended if sampling equipment is field-cleaned. These blanks are
used to determine the effectiveness of field cleaning procedures as well as to reveal those sources of
contamination that may be found in a trip blank. Equipment blanks must, be collected and analyzed for all
parameter groups and matrices.
PROCEDURE: The final rinse water (analyte-free) shall be rinsed on or through the sampling equipment,
whether pre-cleaned or field cleaned, collected, and placed in appropriate preserved containers. These blanks
must be stored and transported with the samples.
FREQUENCY: When less than five samples of a similar matrix are taken, one equipment blank prepared on-
site for pre-cleaned or field-cleaned equipment, should be collected and analyzed for each parameter. When
five to ten samples of a similar matrix are token, one equipment blank should be collected on field-cleaned
equipment or one on-site blank should be collected in pre-cleaned equipment if no equipment is cleaned in the
field.
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For sampling events involving ten or mote samples, a minimum of one blank should be taken on pre-cleaned
equipment or at the rate of 5% (whichever is greater) of the samples in each analyte group for all matrices.
One blank should be taken on field-cleaned equipment or at the rate of 5% (whichever is greater) of the
samples in each analyte group for all matrices.

11 . 1 .4 Field Duplicates

Field duplicates are taken, analyzed, reported and invoiced as required. A minimum of one duplicate for 10%
of samples should be taken for all parameter groups and matrices to be collected and analyzed""'

11 .1 .5 Field QC Summary
The recommended frequency of field blanks and duplicates is summarized below:

No,
Samples

10+

5-9
< 5

Pre-cleaned
Equipment Blanks

Minimum of one, then
5%
One*
One"

Field-Cleaned
Equipment Blanks
Minimum, of one,
then 5%
One*
One*

Trip Blank
(VOCs)

One per cooler

One per cooler
One per cooler

Duplicates

Minimum of one, then
10%
One
Not required

* Note: For nine or fewer samples, one equipment blank is recommended from, either pre-cleaned or field-
cleaned equipment.

If any equipment is cleaned in the field, the blank should be taken from the field-cleaned equipment.

1 1 .2 Laboratory QC Checks
Tine laboratories employ control samples to assess the validity of the analytical results. Determination of the
validity of sample results is based on the acceptance criteria being met by the control samples. The acceptance
criteria for each type of control sample are defined in the appropriate SOP. These acceptance criteria are per
method requirements or calculated annually from historical data.
Matrix spike results will be utilized for laboratory control when specified by the method. If matrix spikes are
out of control, or control is based on laboratory control standards (LCS), then LCS results and method control
criteria will ultimately be used to accept or reject the analytical batch. Clients are requested to provide
sufficient sample for matrix spikes and are invoiced for matrix spikes,

For CLP protocols or other cases (i.e., when mandated by client or project specific QAPP) where "sample
specific" (non-batch) QC is required, matrix spike/duplicate analysis will be conducted on replicate samples
provided by the client. In all other cases, matrix spikes will be on a batch-specific basis (not client-, project-
or sample-specific basis).

When possible, aliquots for matrix spikes are taken from the same container as the field sample. In some
cases with liquid samples, this is not possible, i.e., semivolatile extractables, oil and grease, TPH, etc.



Tine control samples are analyzed in :he same manner as the field samples. QC check samples include the
following and arc analyzed on an analytical batch frequency unless otherwise stated.

are analyzed in. duplicate semiannual];/. These samples are analyzed
as blind samples (e.g., WP and WS studies). See section 14 .3 . 1 .

* Qualilî en&QLsheckjtaiidarda are analyzed at a frequency equivalent to 5% of the samples in
the analytical batch (or atTniinimum of one in every 20 samples) in order to verify the analysis.

'" £ojitiriijing_c l̂ibjHtiojijtajidaids. are analyzed at a frequency equivalent to 5% of the. samples in the
analytical batch (or at minimum of one in every 20 samples),. Alternatively, the Quality Control
check standard may be used to satisfy this requirement. At least one of the checks is a standard at a
concentration of 1 - 2 times the laboratory practical quantitation limit (FQL) or reporting limit (RL).

An analytical batch is defined as a group of field samples which are processed as a unit. If the number of field
samples in the group is greater than 20, each group of 20 samples or less is handled as a separate batch.

Other QC check samples arc analyzed for performance evaluations or as part of internal or external audits as
given in Section 14.
[f QAPP or agency QC requirements are more stringen: than the general procedures giver: below, QAPP or
agency QC requirements are followed.

1 1 .2 . 1 Organics
Method Blanks: A method blank will be analyzed for each batch of samples.
Lab Control Standards: A" blank spike or lab control standard (LCS) will be processed and analyzed (per
method requirement) with each batch of samples (except for CLP protocols and other methods which do not
require an LCS). For drinking water samples, aiiiSlyte spike concentrations will be at or near reporting limits
as specified for lab-fortified blanks in the 500 series methods. A lab control standard duplicate (LCSD) will be
prepared and analyzed if sufficient sample is not: supplied for the 1V1S/MSD or duplicate.

Surrogates: Appropriate surrogate(s) (see Tables 5.1 and 5.2) will be added to all samples, standards and
blanks.
Matrix Spikes: Matrix spikes will be analyzed at: a frequency of 5% of samples. If a method does not specify
matrix- spiking compounds, tine SW-846 or CLP matrix spiking compounds will be used. Appropriate matrix
spikes will be used for other chromatographic methods in which matrix spikes are not defined. Matrix spikes
containing all method-specified compounds should be analyzed monthly to generate accuracy and precision
limits.
Matrix Spike Duplicates/Sample Duplicates: Duplicate samples or matrix spike duplicates will be analyzed
at a frequency of 5% of samples. In cases where duplicate matrix spikes are used, precision data are obtained
on only the matrix spiking compounds.
NOTE: Unless requested by the client, matrix spikes are not routinely performed on TC.LP, SPLP, EPTOX.,
or waste dilutions.



Full List Spikes: For projects that require spiking a laboratory control sample (LCS) or matrix spike
(MS) with all target compounds, re-extraction and/or re-analysis of the samples in the batch will not be
performed if:

1) The recoveries of no more than one (1) compound when 5 to 10 compounds are spiked, two
(2) compounds when 11 to 20 compounds are spiked, three (3) compounds when 21 -30
compounds Eire spiked, or five (5) compounds when more than 30 compounds are spiked are
determined to be outside the control limits, and recoveries for all spiked compounds are
positive,. When <5 compounds are spiked, all compounds should be within control limits.

2) The recovery of a spike exceeds the upper control limit (UCI,) and the compound is
not detected in any sample in the analytical batch.

As indicated in Methods 8260 and 8270. the following compounds have erratic recoveries under the
routine conditions of the preparation and analytical procedures and will not be evaluated for corrective
action nor included in the count (1) above if included in the LCS or MS:

VOC: Acrolein
Benzyl chloride
Carbon disulfide
2-chloroethyl vinyl ether
Pentachloroethane

SVOC: Aniline
Benzidine
Benzoic acid
Hexachlorocyclopentadiene
Hexachlorophene
Kepone
Alpha, alpha-Dimethylphenethylamine
Methapyrilene
4,4-Methylbis(2-chloroaniline)
p-Phenylenediamine

The above guidance is used as the default for evaluation of full target spikes in organic analyses unless
other corrective actions are defined in a project-specific quality assurance plan or in an SL pre-project plan.
1 1 .2.2 Inorganic and General Chemistry
Calibration Blanks: Calibration blanks are non-digested blanks which are analyzed at a frequency of 10% of
samples.

Method Blanks: Method blanks should be processed and ana's/zed with each batch of samples of the same
matrix.
Lab Control Standards: A blank spike or lab control standard will be processed and analyzed with each
batch of samples (except for CLP protocols and other methods which do not require an LCS), A lab control
standard duplicate (LCSD) will be prepared arid analyzed if sufficient sample is not supplied for the MS/MSD
or duplicate.



Matrix Spikes: Matrix spikes will be analyzed at a frequency of 5% of samples.

Matrix Spike Duplicates/Sample Duplicates: Duplicate samples or duplicate matrix spikes will be analyzed
at a frequency of 5% of samples.

NOTE: Unless requested by the client, matrix spikes are not routinely performed on TCLP, SPLP, EPTOX.,
or waste dilutions,

11 .2.3 Microbiology
Quality control checks are routinely performed for all microbiological analyses. Strict requirements for the
lab-generated deionized water must be met before it: can. be used in any testing. Each monitored parameter, its
monitoring frequency, and. its acceptance limits is as follows: residual, chlorine, monthly, < 1.0 rng/L; trace
metals (total Cd, Cr, Cu, Mi, Pb, Zn), annually, < 1.0 mg/L, individual metals < 0.05 mg/L; conductivity, daily
< 2.0 umho/cm; heterotrophic plate count, monthly, < 500 CFU/rnL; inhibitory residue, annually or for each.
new lot of detergent, less than 15% difference between groups; suitability, annually, ratio between 0.8 and 3.0.
Other laboratory QC practices are utilized :o provide accurate microbiological results . Positive arid negative
microbiological controls are run. with each new lot of medium. Autoclave tape is used to er.sure proper
sterilization, of sample containers, media, etc. Incubators are maintained at 3.5 - 0.5 '3 C and water baths at 44 5
± 0.2° C. Thermometers used for these monitoring purposes are calibrated annually against an NIST-certified
thermometer. Other equipment, such as the dissecting microscope and colony counter, is maintained in clean
operating condition at all t imes,

Microbiological samples are analyzed in duplicate at a rate of 10% of positive samples. A positive control
sample is analyzed with each batch of coliform samples. A negative control is analyzed at least monthly.
Additionally, all drinking water samples positive for total coiiform must be confirmed. For environmental
samples, 10% of samples positive for total coliform must be confirmed. A completed, test for MPN analysis
must be performed on 10% of all confirmed samples or at least quarterly.
Blanks are routinely analyzed with microbiological samples. For membrane filter analyses, sterile dilution
water blank is run initially, after every 10 samples, and at the end of each analytical run. For MPN analysis,
sterile dilution water is added to a lauryi tryptose broth tube for a blank for each analytical run/'

1 1 .2 .4 Radiochemistry
Background Count: Background counts are obtained at a frequency of once per day for gross alpha, gross
beta and. radium 228; and determined for each flask prior to sample introduction for radium 226.
Method Blanks: Method blanks are analyzed at a frequency of 5% of samples of the same matrix.
Lab Control Standards : Lab control standards are analyzed with each batch of 20 samples of the same
matrix.

Matrix Spike/Matrix Spike Duplicate or Sample Duplicates: These are analyzed with each batch of 20
samples of the same matrix.



1 1 . 3 Routine Methods Used to Assess Precis ion and Accuracy

A system, for assessing precision and accuracy through tabulation (manual or electronic) is initiated for each
parameter upon method validation. Control calculations are based, on procedures in The Handbook for
Analytical Quality Control in Water and Wastewater Laboratories (EPA, 1979) and contain both "warning
limits" (+ 2 standard deviations) control charts and "control limits" (± 3 standard deviations). Control limits
are updated annually for all parameters. A minimum of ten data points is used to update these limits.
Formulas used for calculations of precision and accuracy are provided in Section 5.0.

11.4 Method Detection Limits and Reporting Limits

Method detection limits (MDLs) are determined annually in accordance with the procedures in SW-846 and
Appendix B of 40 CFR Part 136. This procedure includes analyzing seven or more (40 CFR Part 136) or a
minimum of three (SW-846 Chapter One) prepared spikes or standards in reagent water at levels 3-5 times the
estimated detection limit. The standard deviation of the replicate measurements is calculated, and the MDL is
computed by multiplying by the appropriate Student's t value (n-1 degrees of freedom) for the appropriate
99% confidence level (for seven replicates, t = 3 . 14) .
The MDL calculated by the procedure described above is defined as the minimum concentration of a
substance that can be measured in reagent water and reported with a given confidence that the analyte
concentration is greater than zero. SL makes no claim that the MDLs determined by this statistical procedure
are obtainable in environmental samples.

For other protocols (i.e., Contract Laboratory), other procedures are used to estimate detection limits.

Since MDLs are based on the analyses of standards in reagent water, they may not be useful in reporting data
for environmental samples; therefore, practical quantitation limits (PQL) or reporting limits (RL) are typically
used for reporting a non-detected parameter. Reporting limits are defined as the lowest level that can be
reliably achieved within specified limits of precision and accuracy during routine laboratory operating
conditions and are determined to be the lowest concentration standard or the sample equivalent of the lowest
concentration standard in the initial calibration.

The method detection limits and reporting limits are determined annually by the Corporate QA Manager in
conjunction with Corporate Management and the division laboratory directors, laboratory managers, and QA
Officers, from the data submitted by the four Savannah Laboratories'1 divisions.

Reporting limits for radiological analyses Eire from recommended values in EPA 40 CFR Chapter 1 (7-1-93
Edition) Section 141 .
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12.0 DATA REDUCTION, REVIEW, AND REPORTING

12. 1 Introduction •— -
In order to provide the highest quality data possible, an extensive system for sample custody, data reduction", review, and reporting has
been implemented.

12.2 Sample Custody

Upon receipt of the samples, the custody forms are checked against the sample identifications listed on the containers by the custody
technicians, and a unique SL log number is assigned to each sample group. Any discrepancies are noted, including cooler temperatures,
broken bottles and/or misidentified samples. Clients should be immediately notified if discrepancies exist.

After receipt, the samples are delivered to the appropriate laboratory sections where the samples are checked for proper preservation and
this information is recorded in bound notebooks when applicable. When necessary, the samples are then stored in refrigerators that are
monitored for temperature.

12.3 Organization and Initiation of Sample Analyses

The key to Savannah Laboratories' sample flow, analysis, data/QA review, archiving, and reporting system is the single LIMS network
which controls the clay to day production of the laboratories. This system., which is summarized in the figure entitled Data Tracking and
Submittal, provides project: managers, QA personnel, and all analysts immediate information on the status of any sample in all five
facilities. This system schedules and prioritizes all work, provides a mechanism for sample tracking, review of sample results and QC
data, generation, of reports and invoices, and archiving of all reports and associated QC data. The policies and procedures for the LIMS
and other computer systems are described in the current revision of the Savannah Laboratories' Software Quality Assurance Plan.

Upon receipt of custody forms, the project manager instincts data management personnel to log the sample analysis request arid
identification into the LIMS. The-LIMS is based on an ADDS Mentor 7000 computer (NCR) which links the laboratories via telephone
multiplex. This enables any project manager, section manager, QA manager, laboratory director, or analyst: with authority to access and
check the status of all projects.

If special handling or data packaging is required, the QA depamnent and the laboratory receive copies of the custody forms and computer
acknowledgments or a pre-project plain. A sample delivery group (SDG) sheet is established and distributed to all affected departments
including the various laboratory analysts, project managers, and section managers.

After the sample analysis request is logged into the LIMS and approved, the LIMS generates worksheets which are printed and
distributed.

12.4 Sample Analysis and Data Reduction

Through the use of the worksheets and/or SDG sheets, the samples are prepared following the procedures given in each of EPA's
approved methods. The preparation information is recorded in signed notebooks throughout the laboratory'.



12.4.1 Data Reduction

Most sample concentration results are read directly from instrumentation without further reduction or calculations. Dilution factors are
applied upon the dilution of samples having concentrations above the calibration range.
In many cases, these are input into the instrument computer and correct results are calculated automatically. In other cases, a manual
calculation may bc-rnade. Soil/solid waste concentration, results for all laboratory sections are calculated on a dry weight basis, prior to
reporting, by dividing the instrument result by the fractional dry weight.

Other than the cases discussed above, data obtained by the following method/instrument are directly importable: GC, GC/MS, metals,
general chemistry automated colorimetry, TOC, DO, turbidity, and pH.

Data from methods requiring reduction prior to reporting include titrimetric methods, BOD, COD, conductivity, manual UV/V1S/1R,
residue, TOX, and radiochemical parameters.
Table 12 . 1 gives equations used in computer-controlled instrumentation for data reduction as well as equations used for the manual
calculation of repoirtable concentration results.
The laboratory raw data containing the instrument-generated reports, manually calculated results, and alii supporting preparation,
calibration, and analytical data are retained at the individual work stat ions until reports are issued unless additional handling or data
packaging is required.
All. pH and conductivity meters should be temperature compensated. Cell constants for field conductivity meters are determined by
laboratory personnel annually as given in Section 9.4.2. Field conductivity is calculated as given in Table 12 . 1 . All other field data are
read directly from instrumentation. •
Bound field: notebooks are used for documentation of required data reduction. Calculations are recorded in waterproof ink.

When data are reported from dual columns (e.g., gas chromatogftphy), the default, procedure of STL Savannah Laboratories is to report
the highest result between the primary and confirmation columns if the relative percent difference (%RPD) is <40%. If the %RPD
exceeds 40%, the analyst evaluates the data for the presence of matrix interfemeces and reports the result that is most appropriate for that
sample and flags the result to note trie discrepancy.

12.4.2 Chromatographic and Data File Identification
Chromatograms and data files are given a unique alphanumeric identification by the chemists initiating the analyses in each section where
appropriate. These file identification numbers reflect either the date the sequence was initiated (GC sections), the order in which the
samples were analyzed (GC/MS sections), and/or the sample identification and log numbers given by the client and listed on the LI1MS.
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1_i1Second Review
-Supervisor

Level I or Level

QA Review Download to LIMS i

Download to LIMS

Report, Deliverables, and
Invoice to Client

Project Manager
Review

Results Archived Discuss ion with Customer



r Date: 0 1 ' 3 1/00
P;.u:e4 of 10

TABLE 1.2.1

SUMMARY OF EQUATIONS USED IN CALCULATIONS

Equations
BN/A Extractabies by GC/IVIS [internal Standard Method (625 and 8270)] 1

|S 4 /"|l

RRFs = relative response factor of standard
As - area of standard (area counts)
A1S == : area of internal standard (area counts)
C|S = concentration of internal standard (ug/ml)
Cs = concentration of standard (ug/ml)

Water cone (ue 1 I) = •---—- x ------ x — — x DF' Als RRF, V]

Vf = final extract volume (ml)
V, = initial sample volume extracted (L)
DF = dilution, factor

, ,~ ]/ ,
A!S RRFS Wipl (%solidsxQ.Q\)

W,.F| = weight of sample extracted

Reporting Units
Liquid

ug/L
(or mg/L)

Solid

ug/kg
(or mg/Kg)

!
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TABLE 12.1

SUMMARY OF EQUATIONS USED IN CALCULATIONS
Equations

VOCs bv GC/MS and GC
] Reporting Units
1 Liquid

A s- WKRe lative Re spori.se Factor (RRFs) - ----- '--- x — ~-
' /.$ .->

As =: area of standard (area counts)
AIS " area °f internal standard (area counts)
W[s = weight: of internal standard (ug)
\V3 = weight of standard (ug)

. , , , „ , , , , ^ s W/s „ DF
1 ' " ^/5

DF = dilution factor
Vspl = sample volume purged

oOlt t .O/1.6 IMP ' K'EJ — £3 tv 1 — ——— x ————6 J .4/5 RRFs

\Vspl = weight of sample purged (Kg)

DF 1
Wspl (%50/iWjxO.Ol)

Pesticides/PCBs and Other GC Procedures

wg of s tan dard! Re sponse Factor ( RFs ) = —— : —————peak area

V f DP

V, = initial sample volume (L)
Vr = final extract volume (ml)
V, -= injection volume (ml)
DF ==; dilution factor

i
1 Se dim ent cone (ug /kg - dw) ~ RF x peak ar
\

W5p] = weight of sample extracted (Kg)

V( Vj

V ,
; !_,[ X ————————— ——— —- ——— ——— ' ——— ——— —— —— -

(W ' )(% solids x 0 .0 1XK .)spi j

ug/L
(or rng/L)

Liquid

ug/L
(or mg/L)

i

Solid

ug/kg
(or mg/Kg)

Solid

ug/Kg
(or mg/Kg)



TABLE 12. 1

SUMMARY OF EQUATIONS USED IN CALCULATIONS

Metals

y
b
mvfv,
DF

w,,,
UV/VIS

y
b
mv,
V,
DF

w,3l

Equations

y-b VfWater cone (my 1 /,) = -- —— x ----- x DFm F,

= absorbanceslp= y intercept, from calibration curve (absorbance)
==: slope from calibration curve [absorbance/(mg/ml)]
=; final digest volume (rnl.)
= volume of sample (I.)
=: dilution factor

v - h vf \Soil cone ( m p / ke - dw) = — — - - x —— x — — — ———— xOF' ' m «',E/ (%m/ui;x0.01)

==: weight of sample (Kg)

and IR Procedures

, , i . -f , V {Water cone ( m? / //I = •- —— >< — -— x DFm V,

~- absorbances lp=: y intercept from calibration-curve (absorbance)
=: slope from calibration curve [absorbance/(mg/ml)]
=: final digest %'olume (rnL)
= volume of sample (L)
= dilution factor

Reporting Units
Liquid

ug/L
(or mg'L)

rng/L
(or ue'L)

Liquid

•
ma'L

j

v nc"
' ' m Wspl (%.so/idsx0.01)

= weight of sample (Kg)

Solid

ug/Kg
(ar mg/TCg)

mg/Kg
for iiEj/'Ks)

i

Solid ]

ma.- Kg
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TABLE 1.2.1

SUMMARY OF EQUATIONS USED
Equations

General Titrimetric Procedures

Analyte, mg 1 L - ——~- --— .__————. x eq. wVol. of sample titrated

IN CALCULATIONS

. x lOOO

' BOD

(Int. DO - final DO) - Seed Correction Factor
Vol. fraction of sample

COD

I „„ _ . (Blk liter -sample liter)* NFASxSQQQ
:\ v.< O .L,' ,, J l̂fi, i -t- ™- ————————————— ——— " —— ~Vol. of sample, ml

Conductivity

1000Lett cons tan / = ———————————————————' " - Observed conductivity of \QW - f
T

8! cmstd.

Residue

Total wt.-Wt. of dish or filler
Vol. of sample, L

TOX

TTIV >ia I ! —(C i C 1C \-x "UUlJ"1 L
Vol. of sample

Cl = instrument reading of 1 column
C2 := instrument reading of 2 column
C3 := instrument reading of blank column

_„„ ,. instrument reading 51 OX , « ig / kg =-- ——.——.——-— -- x ————————! " ,uL injected dry wt. fraction

Reporting Units
Liquid

mg/L.

Liquid

mg/L

-

Liquid

mg/L

Liquid |

l/S/cm

Liquid

mg/L

Liquid

mg/L

Solid
mg/Kg



12.5 Data Transfer and Review

12.5.1 Data Transfer to LIMS

The analytical results Eire entered on the department worksheets after review or by direct, electronic transfer from the instrument data
system, After the data are entered into the LIMS, they are checked against the information entered into the LIMS for transfer errors and
anomalies. —- -
12.5.2 Data Review
Laboratory analytical results are reviewed by a second analysts or a section supervisor. Prior to entering the reportable data into the
LIMS, laboratory raw elate have been reviewed, stamped, and signed to ensure that all of the method specifications have been met. This
includes checking the extraction, digestion, distillation, and other preparation logs, as well as ensuring that all precision and accuracy
requirements are addressed, and all steps of the analyses have been completed. If any problems arise during the analysis of the sample
batch, it is the responsibility of the analyst and the section supervisor to bring this to the attention of the project manager, section manager,
and QA manager through a written corrective action report.

The field/sampling manager is responsible for data review of all field-generated data. This includes verifying that ail field descriptive data
are recorded as per Section 6, that all field calibration requirements have been met as per Section 9, that all field QC data have met criteria
given in Section 5, and that field data are entered accurately on worksheets.
Data flags are used on reports as needed to inform the project: manager and the client of any additional information that might, aid in the
interpretation of the data. The data flagging system incorporates data qualifiers which are similar to flags specified in the Contract
Laboratory Program protocols, as well as additional flags used to help explain batch specific events.

When data acquisition and repotting have been completed, the project manager reviews and prepares the final report. Because the project:
managers have extensive experience in evaluating analytical data, they have developed both objective and subjective techniques for data
review. Each value reported is reviewed in the context of the respective environmental, matrix and all available QC/QA data. Outliers or
other abnormal values are carefully scrutinized, and samples are reanalyzed if the abnormalities cannot be explained. Where there are
cases in which the results from spiked samples suggest interferences, attempts are made to remove the interferences, or alternate analytical
procedures are used. If the interference problem cannot be resolved, the data are flagged and/or a narrative is included with the report.

12.5.3 Special Project or Data Package Review
If special handling and/or data packages are requested by the client, QA personnel also review the project report and the raw data. This
includes checking that holding time requirements are met, checking calibrations, reviewing all quality control data and/or control charts,
and initiating any corrective action or reanalyses that might be appropriate.
12.6 Reporting
The final report is printed and signed by the project manager after all review has been completed. The data flags that may appear in a
project report are defined on the signature page, and any additional comments are also footnoted on this page.
If requested by the client or a project specific QA Plan, custom reports or CLP data packages with diskette deliverables can be provided.
If data packaging is requested, a paginated data package is provided in addition to the project report. The format of the project report
and/or data package can be adjusted to meet the needs of the client. All LIMS reports can be downloaded onto diskettes or to most:
clients" computers.
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12 .7 Data Storage

The procedures and policies for raw data retention are described in SL SOP QCI6 : Analytical Records Maintained by SI and
summarized briefly as follows. After the projects are completed, the data are transferred to a secured area and filed chronologically by
laboratory section in boxes and maintained for five years or the term specified in a client contract. In cases where data are reviewed on a
computer screen, and a tape back-up system is available, electronic files of data are stored on tape in lieu of paper data for a period often
years. If the data are to be purged to the client or need to be separated from the general raw data files, the clata'cam be boxed, labeled and
stored in a separate secured area. Keys to the data storage areas are retained by the QA staff and the section/department managers.

All in-lab data generated by computer systems are stored to tape or on hard disk, when the capability exists. The tapes are labeled and
stored at the individual work stations or maintained by a data systems manager and serve as the lab's raw data files.

Hard copies of all LIMS reports are maintained for five years in client files. All LIMS reports and associated QC data are kept'for a
minimum of three years on the LIMS hard diskettes and/or magnetic tape. All data on the LIMS are backed up daily on magnetic tape.
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13 .0 NONCONFORMANCE AND CORRECTIVE ACTION PROCEDURES
A nonconformance is defined as any occurrence that prevents the lab from delivering data that are compliant
with the control criteria, published or incorporated by reference in an applicable quality assurance plan. The
non-conformance report (NCR) form (Figure 13. 1 ) is used to document nonconformance conditions and to
specify the necessary action(s) taken to correct the specific problem. The corrective action report (CAR) form
(Figure 13.2) is used in. situations where a recurring problem or breakdown in systems is observed and
warrants a more thorough investigation than, a single event NCR., C ARs may be initiated from:

a specified NCR

an observed, trend or frequency of events that warrant corrective action

an audit finding

Savannah Laboratories will abide by all. reasonable corrective actions generated from documented findings by
agency audits
Some situations that develop and require formal documentation may not be appropriate for an NCR and CAR.
Some of these anomalous situations are detailed on the Anomaly Report (Figure 13 .3 ) .

The status of all NCRs and CARs are tracked in registries located in various departments or centrally located
in the lab. Summaries of the NCRs and CARs are provided to the Lab Director and management periodically
so that overall trends in nonconformances and corrective actions can be evaluated. The procedures for
preparation, tracking and disposition of NCRs, CARs, and Anomaly Reports are given in SL SOP CA85:
Nonconformance and Corrective. Action Procedures.

Table 1 3 , 1 summarizes the checks, the acceptance criteria, and the recommended corrective action, for various
QC activities. This table and SL SOP AN02: Analytical Batching are used to evaluate sample and batch QC.
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FIGURE 13. 1

Noncon formance Report (NCR.)
Initiated by:._„__„„„,„„„_. D-te initiated:_________ Client:_______
Issuing departroenl/(divisioo): ._„„_„___„..„ Project manager/(division):

Projeo/SDGrt: __ ______ Sample^) affected:._„_.___„____._„______.

NCR #:

1 NonconfonBiirice condition:
]!rulii;a,U: ;irmj dctt.ribc deiads (. if nc<

Describe ireaisan problem occ'.rrcd, (root cause') 1:

2 A:;!::on Liken ̂ id dcuuls. if near

PM Initials/date: TM/DM/PS Initials/date:
Resxilt of action taken in 2, above (MU _«_iii if iw

: Karrative Comments; (if necessary)

__ Method:..
BalchlD:

H Cine niimiLiv* (diicuu •« S«;L 5)
', No aciion i-_kt:n ij\nifil"y)

/ otigit™!

Close-out:
Addi'jcical corrective action required 'to prevent, cecunence? ffES UNO
If YES, initiate corrective action report (CAR): CAR Initiated #: „_„__„___„____„„_.„

d bv:
Original to TM/DM; Cop> to PM; Copy 10 RP (QC level IIUV only)

F :A.MO;i4;TZ.03.95:0
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FIGURE 13.2

Corrective Action Report (CAR)
CAR ft-._________ Initiated by/date:_

Lab Director attn. requested? O'es CNo (if yea. copy LD attar completing section 1, below)

Stats root cause
2

•texponsiibie TM/DM - sumrnBiilza rion-conforrnanco incidont aind ccnnmenli!i:

Date :

ed To: „ __ .r,argttt comf)letion date!,,.
CcMTectlve sidion, has, been cornpUit^dl on (dekte):________
Ely (inil:k)l:>);

QA Department CornmenlSi
4

Data:
i I comments (i,1 no MtTirneint^, inciicatei as "none")

[Me! to Irvteimjjl svsiternsi
FAN035.03.U.37: !
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FIGURE 13.3

Date:

Dtp I: __ EX

Log it:
ANOMALY REPORT

Simple ID:

GB LC _RA
CU SCi SM VG VM AI

Analysis: _ __

Client:

Reported by:

Anomaly:
Kample main* is different Uian indicated by log[-in.

Wate
Soil
Oil

Water
Non-aqueous liquid
Soil

Oil
Product
Other

CSample was received with inadequate, preservation, and was preserved upon receipt.
liiBarnple received in. ar: :iincci;nipadble s,ample conuiiner. __ glass __ plastic __ other ̂  _
'IMS/MSD failed while :hs LCS/LCSD passed criteria, /'or a drinking water parameter. Method indicates data flagging.
iJTarEi:: a.na!'yl;e(s) dcte:i:tc:d in drinking water sample. [De?.cnb<: below)

GnsufliiiCient. sample received for a-nalysis
CDal^l flag may bt ncsrje'd. Discus! vv'ilh DM/1JU before: reporting.
Glirand Mean exception wjus u'tili^ed: for Initial Calibration (specify compound.;;}.

CDrarid Mean exception was utilized for Continuing Calibration (speciiy compour.ds).

Other ______________________________;_____________i_______

~CMoOy: 'Z^VV^tfntn^^™^
CBarnple description di:iC:re:pancy between CC)C & Conuiner CCustcdy sea.k broken
CSample container breakage (.Incomplete COC
[jCviciller terr:p >6C'C 01: frozen example cont:dner psj-tially filled

iple: received not lisitccl on COC CIrnproperly pres:er/ed uajnple
Client Notified: tYes (Mo

Comments;;: Contaci:

Dale:
Resolution:

Route to:
Divis ion E'M":

Other D i v .PM: SL _ __ _ ML._ ___ NL_____ Ft._____ TL_____ BL_____
L____________________________________________________________________
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TABLE 13.1CORRECTIVE ACTION
QC Activity Acceptance Criteria Recommended Corrective Action

Section 9.0 Do not analyze samples unless criteria are met.
Initial calibration standards Section 9.0 Reanalyze standards. If still unacceptable, remake

standards or instrument corrections.
'Continuing calibration
standard

Section 9.0 Reanalyze standard. If still unacceptable, remake
standards, or recalibrate.

Calibration blanks RL or QAPP/Method-defincd
criteria (for CLP procedures,
use SOW guidelines)______

Reanalyze calibration blank. If problem, determine
source of contamination arid reanalyze. Re-calibration
may be required..

Method blank < RL or QAPP/ Method-defined
criteria (for CLP procedures,
use SOW guidelines)

Surrogate recovery
(GC/MS sernivolatiles)

Tables 5d - 5 .8 , or program/
project specific.

Reanalyze method blank. If problem, determine
source of contamination. If necessary or possible, re-
prep and re-analyze. Do not re-prep and re-analyze if
no sample in batch or report contains the analyte(s)
detected in the method blank. For SW-846 analyses,
do not reanalyze if the method blank level is less than
5% of the regulatory limit or less than 5% of the
lowest sample concer.tration .
Follow method guidelines.
Check calculations, check for possible matrix
interferences, and if necessary or possible, extract
sample and reanalyze

Surrogate recovery
(GC/MS volatiles)

Tables 5.1 - 5 . 8 , or
program/project specific

Follow method guidelines.
Check calculations, check for possible matrix
interferences, and if possible, reanalyze sample

Surrogate recovery
GC or LC

Tables 5 . 1 - 5 . 8 , or
program/project specific

Check for possible matrix interferences or other
causes and follow method guidelines.

Matrix spike recoveries Tables 5 . 1 -5 .8 , o r
Pjogram/project sped fie

Check for possible matrix interferences or other
causes. If still out, evaluate LCS.fl)

Lab control standard (LCS)
recoveries

Precision of MS/MSD or
sample duplicate

Tables 5.1 - 5 .8 , or
program/proj ect specific

Check calculations, reanalyze standards, and if
necessary or possible, redigest or extract batch and
reanah/7;e.(T)

Tables 5 . 1 - 5 . 8 , or QAPP
Specific (used for evaluation
but not control unless specified
by the method)

Check calculation. Check for possible matrix
interference or other causes.

Internal standards (drganics)

Trip blanks

Method or protocol-required
Uniits
< RL

Follow method or protocol guidelines.

Check related method blank for contamination,.
Field Blanks < RL Check related method blank, for contamination.
Equipment blanks
Field duplicates

< RL_____________
Followproj ect/program
reguirements

Check related method blank for contamination.
Follow project/program requirements

Microbiology + and -
controls for media

Should be + and -, respectively Reject medium.

Mj c rob iology dup li cajes RPD with established limits Follow agency requirements.
(1) See Section. 1 1 . 2 . 1 for guidance on full list: spikes and unstable compounds.



TABLE 13.1 CORRECTIVE ACTION
QC Activity Acceptance Criteria Recommended Corrective Action

Sample results Calibration

Spike criteria limits

Surrogate criteria limits

If the calibration fails for a target and the
corresponding target is not detected, the results may
be reported as < RL if the RL standard is analysed and
detected.
If a limited list MS or LCS is high biased and. no
targets are detected above the RL:; results are reported
as < RL. When a full compound spike is utilized, and
the MS or LCS result is high biased, and the
corresponding target is not detected, the result for the
corresponding target is reported as <RL, regardless of
the other targets.

External Quality control
check samples

Defined by the program or
project.

If surrogate recovery is high biased and no target is
detected, the results are reported as <RL.
Defined by the program or project.
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14 .0 PERFORMANCE SYSTEM AUDITS
14.1 Internal System Audits
14,1,1 Laboratory Audits
Annual laboratory audits are conducted by the division QA Manager or QA Officer. The scope and depth
of the audit are determined according to the requirements of the division. The system audit includes, but is
not limited to:

evaluation of the procedures and items listed on the audit checklist

review of compliance with the SL SOPs
review of the compliance with this quality assurance plan

review of the training records

review of the nonconformance and anomaly reports and follow up on corrective actions
from previous audits, external audits, or PE samples.

Some items may require more frequent auditing to determine if non-compliant procedures have been
corrected. The internal audit may be performed quarterly for one or two sections with the goal of auditing
of all systems once per year.
A repot1; of the internal systems audit is prepared and submitted to the lab director and to the Corporate QA
Manager by April 15.
1 -4 . 1 .2 Corporate Systems Audit

A systems audit of each division is conducted annually by the Corporate QA Manager to determine if the
procedures implemented by the SL divisions are in. compliance with this quality assurance plan and the
standard operating procedures (SOPs) . This is primarily accomplished by the review of the following:

the annual systems audit performed by the division QA Manager or QA Officer
the findings and responses to external audits
the results of PE samples
summaries of nonconformance and corrective action taken by the lab.

The annual systems audit is performed by the Corporate QA Manager by May 15. The Corporate Q A
Manager may request additional information or documentation of implementation. If necessary, the
Corporate QA Manager will schedule an on-site evaluation of the division laboratories.
14 . 1 . 3 Field Audits

An audit of the field sampling procedures is performed annually. These systems audits are conducted by
the QA Officer, an external auditor, or a regulatory agency,. The audit includes all aspects of field sampling
operations. Section 6.0 of this document defines the elements that serve as a basis for this audit.
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14.2 External System Audits
Each laboratory may be certified by a number of state agencies, governmental agencies or private
certification programs. Most of these programs require continuing on-site system audits of the laboratory.
The laboratories submit to these on-sites as required by these certifying agencies and organizations and
respond to any noted nonconformances with corrective actions..... .
Field system audits are performed periodically by various federal and state regulatory agencies. Field
sampling and documentation procedures are examined to ensure sampling is performed according to the
agency protocols.
14.3 Performance Audits
14.3.1 Internal Performance Audits
Internal performance audits or evaluations are routinely performed by Savannah Laboratories. Single blind
performance audits are employed for several reasons. One purpose is to provide corrective action for
parameters judged to be unacceptable on WP, WS or other major external performance audits. Periodic
internal performance audits are also used to test parameters that are not routinely tested bv external
performance audits. Finally, single blind performance audits arc employed to satisfy certain certification
requirements, to satisfy auditors' specific requests for performance audit: samples, or provide additional
evidence of data quality to clients with specific questions regarding laboratory performance.

14.3.2 External Performance Audits
All facilities participate in each of the following performance evaluation audits semiannual ly:

1. U .S. EPA Water Supply Study (WS Series).
2. U.S. EPA. Water Pollution Study (WP Series).
All facilities participate on an annual basis in a microbiology proficiency testing program.
Additionally, the laboratories participate in several regulatory agency, certifying group, or client requested
performance audits. These performance audits include both single and double blind P.E . samples. Internal
performance audits are logged into the L1MS system and analyzed and reported in. the same manner as
samples. Results from these performance audits are reported to management, agencies, and clients as
required. Nonconformance Reports (NCR.) and Corrective Action Reports (CAR) are issued when
appropriate.
Results from agency performance audits are supplied to clients upon request.
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1.5.0 QUALITY ASSURANCE REPORTS
15.1 Internal Reports
The QA Officer or QA Manager of each division is responsible for providing quality assurance reports to
the division Lab Director and to the Corporate QA Manager on an annual basis. The report must include
the following elements: — -

complete internal audit checklist

summaries of nonconformance/corrective actions from routine lab operations
finding and responses to external audits and PE samples with any
nonconformance/corrective action initiated
results from all PE samples (internal and external)

These annual reports will be summarized by the Corporate QA Manager and provided to the President and
Vice Presidents for review by May 15.

15.2 External Reports
Quality assurance or program reports are made to all required agencies or offices. The scope, content, and
frequency of these reports are generally defined by the agency or office.
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16 .0 TRAINING AND QUALIFICATIONS

STL-Savannah Laboratories' greatest asset is its well qualified arid trained staff, The duties and
responsibilities of management and staff positions are described in Section 4.0 of this manual. In addition,
the qualifications for each of these positions can be obtained from the Corporate Human Resources
Director at the Savannah Division.
STL-SL SOP CA01 (SL Training SOP) describes the procedures and documentation required to adequately
train the analytical staff. All new employees are required to undergo an introduction to Savannah Labs'
policies described in SL SOP CA.10: Procedures for New Employee Orientation.

17.0 DOCUMENTS AND RECORDS

All documentation and records are maintained in accordance with SL SOPs AN45:Laboratory
Notebooks,CAQ2:Divisional Document Control and Distribution, and CASChDcito Generation, Entry,
Review, Approval, and Reporting..

Section 12 (Data Reduction, Review, and Reporting) of this manual describes the flow of data through the
laboratory and the SL policy for document and record retention (Section 12 .7) . SL SOP QC16 : Analytical
records Maintained by SL describes the policies and procedures for the retention of analytical records (raw
data and associated QC data).

18.0 PROCUREMENT
The SL policies and procedures for procurement are described in SL SOP CA 45: Procurement.
19.0 QUALITY IMPROVEMENT/MANAGEMENT ASSESSMENT

Savannah Laboratories and Environmental Services, Inc., is committed to quality improvement and
customer service. All aspects of the laboratories operations are monitored and input from clients is
evaluated to determine if present policies and procedures are meeting the objectives defined in Section 3.0
of this manual. The following SOPs have been implemented to address and document quality
improvement:

Procurement of Laboratory Materials-SL SOP CA45: Procurement
Analytical Training- SL SOP CA01 : SL Training SOP
Client Satisfaction and Complaint Resolution - SL SOP CA95: Complaint Resolution
Non-Conformance and Corrective Action •• SL SOP CA&5'.Noncomformance and Corrective Action
Procedures
Auditing, (Divisional and Corporate) - SL. SOP CAQ5:Technical and Systems Audits (Divisional and
Corporate)
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Semivolatiles - GC/MS
Acenaphthene
Acenaphthylene
Acetophenone
2-Acetylaminofluorene
4-Aininobiphenyl
Aniline
Anthracene
Aramite (total)
Benzidine
Benzo(a)anthracene
Benzo(b)fluoranthene
B e nzo ( k) fluoran then e
Benzo(j|,h,i)perylene
Benzo(a)pyrene
Benzvl alcohol
4 -B ro moph eny Ipheny 1 ether
Butylbenzylphthalate
Carbazole
4-Chloroaniline (p-Chloroaniline)
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
4-Chloro-3-methyIphenol (p-Chloro-m-cresol)
2-Chloronaphthalene
2-Chloirophenol
4-Chlorophenylphenyl ether
Chrvsene
Diallate (total.)
Dibenzo(a,h)anthiacene
Di.berizofura:ri
Di-n-butvlnhthalate
1,2-Dichlorobenzene (o-Dichlorobenzene)
l.j-Dichlorobenzene (m-Dichlorobenzene)
1,4-Dichlorobenzene (p-Dichlorobenzene)
3.3'-Dichlorobenzidine

Target
Compound List1
Method 8270 or
CLP OLM03T2 '

X
X

X

X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X

Priority
Pollutant List1
Method 8270 or

(52:5
X
X

X

X
X
X
X
X
X

._.

X
X

X
X
X
X
X
X
X

X

X
VGA**
VGA**
VGA**

X

Appendix IX
List3

Method 8270
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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SemivolatUes - GC/MS
2,4-Dichlorophenol
2,6-DichlorophenoI
Diethylphthalate
p-(Dimethylamino)azobenzene
7,12-Dimethylbenz(a)anthracene
3,3'-Dimethylbenzidine
alpha,alpha-Dimethylphenethylamine
2, 4-Dimethy [phenol
Dimethylphthalate
m-Dinitrobenzene
4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol)
2.4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Dinoseb
1,4-Dioxane
1,2-DiphenyIhydrazine
Di-n-octylphthalate
bis(2-Ethy!hexyl)phthalate
Ethv! methanesulfonate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethanff
Hexachlorophene
Hexachloropropene
Indeno(l,2,3-cd)pyrene
Isophorone
Isosafrole
Methapyrilene
3-Methylcholanthrene

Target
Compound List1
Method 8270 or
CLP OLM03.2

X

X

X
X

X
X
X
X

X
X

X
X
X
X
X
X

X
X

Priority
Pollutant List2
Method 8270 or

625
X

X

' X
X -

X
X
X
X

X
X
X

X
X
X
X
X
X

X
X

Appendix IX
List3

Method 8270
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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Semivolatiles - GC/MS
Methyl methanesulfonate
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
3-Methylphenol (m-Cresol)
4-Methylphenol (p-Cresol)
Naphthalene:
1,4-Naphthoquinone
1-Naphthylamine
2-Naphthylamine
2-Nitroaniline (o-Nitroanilinc)
3-Nitroaniline (m-Nitroaniline)
4-Nitroaniline (p-Nitroariiline)
Nitrobenzene
2-Nitrophenol (o-Nitrophenol)
4-Nitrophenol (p-NitrophenoV)
5-Nitro-o-toluidine
4-Nitroquinoline- 1 -oxide
N-Nitrosodi-n-butvlamine
N-Nitrosodiethvlamine
N-Nitrosodimethylamine
N-Nitrosomethylethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
2,2'-Oxybis(l-chloropropane')[bis(2-Chloroisopropyl)ether]
Pentachlorobenzene
Pentachloronitrobcnzene
Pencachlorophenol
Phenacetin
Phenamhiene
Phenol
1,4-Phenylenediamine (p-Phenylenediamine)

Target
Compound List1
Method 8270 or
CLPOLM03.2

X
X

X
X

X
X
X
X
X
X

X
X

X

X

X
X

Priority
Pollutant List''
Method 8270 or

625

X

X
X
X

X

X
X

X

X

X
X

Appendix IX
List3

Method 8270
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X



Table of Target Analytes STL-SL Laboratory Qual i ty Manual
Section 20 Revision 0

Effective Date:, 0 1/3 1/00
Page4 of 16

Semivolatiles - GC/MS
2-Picoline
Pronamide
Pyrene
Pyridine
Safrole
1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
o-Toluidine
1 , 2 , 4 -T ri c h 1 o r o b e nze ne
2,4,5-Trichlorophenol
2 A , 6-Tric h 1 orophen ol
1,3,5-Trinitrobenzene
O,O,O-Triethyl phosphorothioate

Surrogates:
2-Fluorobiphenyl
2-Fluoropb.enol
Nitrobenzen.e-d5
Phenol-dS
Terphenyl-dl4
2,4,6-Tribrornophenol

2-Chlorophenol-d4 (CLP only)
1 ,2-Dichlorobenzene-d4 (CLP only)

Target
Compound List'1
Method 8270 or
CLPOLM03.2

X

X
X
X

X
X
X
X
X
X

X (CLP)
X(CLP)

Priority
Pollutant List1
Method 8270 or

625

X

X

X

X
X
X
X
X
X

Appendix IX
List3

Method 8270
x~ -
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

"VOA - For Priority Pollutants, Diclllorobenzenes are routinely analyzed as volatiles by EPA Method 8260 or EPA Method

'Target Compound List: CLP SOW OLM03.2/ILM03.0/4.0
Priority Pollutant List: 40 CFR 423, Appendix A, 7/1/97
3Appendix IX List: 40 CFR 264, Appendix IX, 7/1/97
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Chlorinated Dioxins and Furans
Tetrachlorodibenzo-p-dioxins
Tetrachlorodibenzofurans
Pentachlorodibenzo-p-dioxins
Pentachlorodibenzofurans
Hexachlorodibenzo-p-dioxins
Hexachlorodibenzofurans
Heptachlorodibenzo-p-dioxins
Heptachlorodibenzofurans
Octachlorodibenzo-p-dioxins
Octachlorodibenzofuians
2,3,7, 8-Tetrachlorodibenzo-p-dioxin

Priority
Pollutant List1
Method 613

•

X

Appendix IX
List3

Method 8280
X
_x.
X
X
X
X

X

SL Routine List
Method 8280

X ,
X
X
X
X
X
X
X
X
X
X

'Target Compound List: CLP SO'W OLM03.2/ILM03.0/4.0
Priority Pollutant: List: 40 CFR 423, Appendix A, 7/1/97
3Appendix IX List: 40 CFR 264, Appendix IX, 7/1/97
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Chlorinated Pesticides
Aldrin
alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Chlordane (technical)
alpha-Chlordane
gamma-Chlordane
Chlorobenzilate
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Isodrin
Kepone
Methoxychlor
Toxaphene

Surrogates:
Decachlorobiphenyl
Tetrachloro-m-xvlene

Target
Compound List1

Method 8081
or CLP OLM03.2

X
X
X
X
X

X
X

X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Priority
Pollutant List2

Method 608
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X
X

X

X
X

Appendix IX
List3

Method 8081
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

X
X

'Target Compound List: CLP SOW OLM03.2/ ILM03.0/4.0
''Priority Pollutant List: 40 CFR 423, Appendix A, 7/ 1 /97
' 'Appendix IX List : 40 CFR 264, Appendix IX, 7 / 1 / 9 7
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- PCBs
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Target
Compound List'

Method 8082
orCLPOLM03.2

X
X
X
X
X
X
X

Priority
Pollutant List"

Method 608
X
X
X
X
X
X
X

Appendix IX
List3

Method 8082
X
X
X
X
X
X
X

''Target Compound List: CLP SOW OLM03.2/ILM03.0/4.0
'Priority Pollutant List: 40 CFR 423, Appendix A, 7/1/97
1 Appendix IX List: 40 CFR 264, Appendix IX, 7/1/97
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Chlorinated Herbicides
2,4-D
2,4-DB
2,4,5-T
2,4,5-TP (Silvex)
Dalapon
Dicatnba
Dichloroprop
Dinoseb
MCPA [(4-chloro-2-methylphenoxy)- acetic acid]
MCPP [2- (4-chloro-2-methylphenoxy)- propanoic acid]
Pentachlorophenol

Surrogates:
2,4-Dichlorophenyl acetic acid (DCAA)

Appendix IX
List3

Method 8 15 1
X

X
X

X

SL Routine
List

Method 81 51
X
X
X
X
X
X
X
X
X
X
X

X

'Target Compound List: CLP SOW OLM03.2/ILM03.0/4.0
^Priority Pollutant List: 40 CFR 423, Appendix A, 7/ 1/97
'Appendix IX List: 40 CFR 264, Appendix IX, 7/1/97
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Organophosphorus Pesticides
Azinphos methyl
Bolstar (sulprofos)
Chlorpyrifos
Coumaphos
Demeton-O
Demeton-S
Diazinon
Dichlorvos
Dimethoate
Disulfoton
EPN
Ethoprop
Ethyl parathion (Parathion)
Famphur
Fensulfothion
Fenthion
Malathion "
Merphos
Methyl parathion
Mevinphos
Monochrotophos
Naled
Phorate
Ronnel
Stirophos
Sulfotepp (Tetraethyl dithiopyrophosphate)
Thionazin (0,0-Diethyl-O-pyrazinyl phosphorothioate)
Tokuthion
Trichloronate

Surrogates:
Triphenylphosphate

Appendix IX
List3'

Method
8141

X
X

X
X

X
-

X

X
X

X

SL Routine
List

Method 8 141
X
X
X •
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

'Target Compound List: CLP SOW OLM03.2/ILM03.0/4.0
•'Priority Pollutant List: 40 CFR 423, Appendix A, 7/1/97
3Appendix IX List: 40 CFR 264, Appendix IX, 7/ 1 /97
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Volatiles
Acetone
Acetonitrile
Acrolein (Propenal)
Acrylonitrile
3enzene
Bromodichloromethane
Bromoform
3romomethane (Methyl bromide)
2-Butanone (MEK)
Carbon disulfkle
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane (Methyl chloride)
3 -Chloro-1 -propene (Allyl chloride)
Dibromochloromethane
l,2-Dibromo-3-chlorbpropane
1 ,2-Dibromoethane (EDB)
Diibromomethane (Methylene bromide)
1 ,2-D ichlorobenzene
1,3-Diclilorobenzene
1,4-Dichlorobenzene
trans-l,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis- 1 ,2- Dichloroethene
trans- 1 -2-Dichloroe:hene
l,2-Dich]oroethene(:otal)
1,2-Dichloropropane
cis- 1 -3-Dichloropropene
trans- 1 -3-Dichloropropene
Ethylbenzene
Ethyl methacrylale
2-Hexanone

Target
Compound List1

Method 8260 or
CLP OLM03.2

X

X
X
X
X
X
X
X
X
X

x-
X

X

sv** -
sv**
sv**

X
X
X
( *)( *)
X
X
X
X
X

X

Priority
Pollutant List'1

Method 624 or
8260

X
X
X

. X
X
X

X
X
X
X
X
X

X

X
X
X

X
X
X
( * • )
X

X
X
X
X

Appendix IX
List3

Method 8260
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X

sv**
sv**
sv**

X
X
X
X
X(*)
X

X
X

X
X
X
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Volatiiles
lodomethane (Methyl iodide)
.sobutanol (Isobutyl alcohol)
Vlethacrylonitrile
Vlethylene chloride (Dichloromethane)
Methyl methacrylate
4-MethyU2-pentanone (MIBK)
Pentachloroethane
Propionitrile
Styrene
1 , 1 , 1 ,2-Tetrachloroethane
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1 , 1 , 1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane ,
1 ,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
o-Xylene
in arid p-Xylene
Xylenes (Total)

Surrogates:
p-Bromofluorobenzene (CLP)
Dibromofluoromethane
1 ,2-DichIorobenzene-d4
1 .2 -Dichloroethane-d4 (CLP only)
Toluene-dS (CLP)

Target
Compound List1
Method 8260 or
CLPOLM03.2

X

X

X

X
X
X
X
X
X

Xr>(")
X

X
X
X

X (CLP)
X

Priority
Pollutant List2
Method 624 or

8260

X

X
X
X
X
X
X,

X
(*)(*)(*)

X
X
X

X

Appendix IX
List3

Method 8260
X
X
X
X
X
X
X
X
X "
X
X
X
X
X
X
X
X
X
X
X(")(*)
X

X
X
X

X

(*) These isomers are not on the referenced list, but are routinely reported when EPA Method 8260 or EF'A Method 624 is us

( * * ) SV-Dtchlorobenzenes are routinely analyzed as seinivolatiles emplo.ying EPA Method 8270 or EPA Method 625.

'Target Compound List: CLP SOW OLM03.2/ILM03. 0/4 .0
"Priority Pollutant List: 40 CFR 423, Appendix A, 7/ 1 /97
3 Appendix IX List: 40 CFR 264, Appendix IX, 7/1/97
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Volatile-GC
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibronochloromethane (Methylene bromide)
1,2-Dichlorobenzene
1.3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
c is- 1 , 2- D ich lo roe thene
trans- 1 ,2-Dichloroethene
1,2-Dichloropropane
cis- 1 ,3-Dichloropropene
trans- 1,3-Dichloropropene
Ethylbenzene
Methylene Chloride (Dichloromethane)
Methyl tert-butyl ether (MTBE)
L, 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1 , 1 , 1 -Trichloroethane
1,1,2-TrichIoroethane
Trichloroethene
Vinvl Chloride
Xylenes, total

SL Routine List
Method 8021

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

__ n __
X
X
X
X
X
X
(*)
X
X
X
X
X
X
X
( * )

(*) These compounds are not on the Priority Pollutant List, but are routinely reported when EPA Method 8021 is used.
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Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium.
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc

Cyanide

Target
Compound List1

Methods
60 Id/7470/

90 12 or CLP
ILM03.0/4.0

X
X
X
X
X
X
X
X
X
X
X
X
X.
X
X
X
X
X
X
X
X

X
X

X

Priority
Pollutant List2

Methods 60 10/
747 O/
9012

• -
X
X.

X
X

X

X

X

X
X

X
X

X

X

X

Appendix IX
List3

Methods 60 10/
7470/
9012

X
X
X
X
X

X
X
X

X

X
X

X
X

X
X
X
X

''Target Compound List: CLP SOW OLM03.2, ' ILM03.0/4.0
^Priority Pollutant List: 40 CFR 423, Appendix A, 7/1/97
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Metals
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury (Cold Vapor)
Selenium
Silver

Regulatory
Levels (mg/L)

5.0
1 00 .0i .6
5.0
5.0
0.2
1 .0
5.0

Toxic Charcteristic Leaching
Procedure (TCLP)

Target Compounds
Method

1 3 1 1 / 6 0 1 0
X
X
X
X
X

• X
X

Method
1 3 1 1 /7470

X

Chlorinated Pesticides
Semivolatile-GC

Endrin
Litidane
Methoxychlor
Chlordane tToxajphene
Heptachlor
Heptachlor Epoxide

Surrogates:
Tetrachloro-m-xylene (TCMX)
Decachlorobiphenyl (DCB)

Regulatory
Levels (mg/L)

0,02
0.4-io .d

0.03
0.5

0.008
0.008 - -

ToxicCharcter i s t i cLeach ing
Procedure (TCLP)

Target Compounds
Method 13 1 1 /808 1

X
X
X
X
X
X
X

X
X

4TCLP Target Compound List: 40 CRf Part 261
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C hlorin ated Herb icides
Semivolatile-GC

2,,4-D
2,4,5-TP (Silvex)

Surrogate:
DCAA

Regulatory
Levels (mg/L)

10 .0
1 .0

,

ToxicCharcteristicLeaching
Procedure (TCLP)

Target Compounds 4

Method 13 1 1 /8 15 1
X- x

X

VoIatiles-GC/MS
Benzene
Carbon tetrachloride
Chlorobenzene
1,2-Dichloroethane
Chloroform
1,1-Dichloroethylene -- ~ -
Methylethyl ketone
Trichloroethylene
Tetrachloroethylene
Vinyl chloride

Surrogates:
Toluene-d8
p-Bromofluorobenzene
Dibromofluoromethane

Regulatory
Levels (mg/L)

0.5
0.5

100.0
0.5
6.0
0.7

200.0
0.5
0.7
0.2

Toxic Charcteristic Leaching
Procedure (TCLP)

Target Compounds '

Method 1 3 1 1 / 8 2 6 0
X
X
X
X
X
X
X
X
X
X

X
X
X

4TCLP Target Compound List: 40 CRP Part 261
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Semivolatiles-GC/MS
Nitrobenzene
Hexachlorobenzene
1 ,4-Dichlorobenzene
?,4-Dinitrotoluene
'riexachlorobutadiene
Hexachloroethane
Pyridine
2,4,5-TrichIorophenol
2,4,6-Trichlorophenol
C re so Is
Pentachlorophenol

Surrogates:
Nitrobenzene-d.5
2-Fluorobiphenyl
p-Terphenyl-d!4
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol

Regulatory
Levels (mg/L)

2.0
0 . 1 3
2.5

0 . 1 3
0.5
3 .0
5.0

400.0
2.0

200.0
100 .0

Toxic Charcteristic Leaching
Procedure (TCLP)

Target Compounds

Method 1 3 1 1 / 8 2 7 0
X
X

"X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

4TCLP Target Compound List: 40 CRF Part 261
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ANALYTICAL SCHEME AND REPORT DELIVERABLE FORMAT
FOR. PCBs IN FISH AND OTHER BIOLOGICAL TISSUES

This documentation has been prepared by Severn Trent Laboratories (STL) solely for STL's own use and the use of STL's
customers in evaluating its qualifications and capabilities in connection with a particular project. The user of this
document agrees by its acceptance to return it to Severn Trent Laboratories upon request and not to reproduce:, copy,
lend, or otherwise disclose its contents, directly or indirectly, and not to use if for any other purpose other than that for
which it was specifically provided. The user also agrees that where consultants or other outside parties are involved in
the evaluation process, access to these documents shall not be given to said parties unless those parties also specifically
agree to these conditions.
THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION.
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF SEVERN TRENT LABORATORIES IS STRICTLY PROHIBITED. THIS UNPUBLISHED
WORK BY SEVERN TRENT LABORATORIES IS PROTECTED BY STATE AND FEDERAL LAW OF THE
UNTIED STATES. IF PUBLICATION OF THIS WORK. SHOULD OCCUR THE FOLLOWING NOTICE SHALL
APPLY: " "
©COPYRIGHT 1999 SEVERN TRENT LABORATORIES, INC. ALL RIGHTS RESERVED.

Approved by:

STL-SI er Date
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1.0 SCOPE AND APPLICATION
This document describes the general preparation and analytical procedures for the determination of polychlorinated
biphenyls (PCB) in fish. Although the procedure is written specifically for the preparation and analysis of fish, other
biological tissues may be prepared and analyzed in the same manner,

2.0 SUMMARY OF METHOD
Fish will be skinned or scaled as appropriate, filleted,, packaged in aluminum foil and shipped on dry ice via express
courier to STL-SL. One discrete fillet will be homogenized and analyzed by GC/ECD and/or SIM GC/MS utilizing this
project specific document, PS15 : 10 . 1 1 .96: 1 , which identifies the approach STL-SL will take with respect to PCB analysis
in fish. The analytical approach is also based upon EPA methods 8081 (GC/ECD) and 680 (SIM-GC/MS). The remaining
fillet will be archived and stored at < 0"C as a redundant sample in the event reanalysis of an unhomogenized fillet is
required, A holding time of six months for the frozen fish fillets is recommended by Alabama Department of
Environmental Management (ADEM) and will be used for all biological tissues.

3.0 PROCEDURE
3.1 Sample Preparation and Spiking Levels

The extraction of homogenized fish fillets will generally follow U. S. Environmental Protection. Agency, Environmental
Monitoring acrid Support Laboratory, Cincinnati, OH, 1980 "Interim Methods for the Sampling Analysis of Priority
Pollutants in Sediments and Fish Tissue" and the U.S. Environmental Protection Agency, Environmental Services
Division, Region, IV Method OB 10/90 (Attached) and Alabama Department of Environmental Management (ADEM)
Preparation of Biological Tissue for Chemical Analysis (attached). Gel-permeation chromatography (GPC) will be
employed as the primary cleanup technique utilized for the sample extracts. This cleanup procedure should eliminate most:
interferences; however, sulfuric acid cleanup will be employed.
A. project specific reporting limit (RL) of 0.20ug/g for the individual polychlorinated biphenyl (PCB) mixtures (Aroclors
1016, 1221, 1.2.32, 1242, 1.248, 1234, and 1260) will be reported based on a hexane extraction of lOg of homogenized
fish fillet tissue and analysis by GC/ECD. PCB analysis by SIM GC/MS is reported based on isomer groups (mono ••
decachlorobiphenyl). The reporting limit varies between the groups due to the varying levels of chlorination. Using the
same extract as the GC/ECD procedure with farther extract concentration for SIM GC/MS, the RLs for the various isomer
'groups are as follows:

i bonier Group RL For Each bomer Group
monochiorobiphenyi - trichiorobiphenyl (Cli;Cl2;Clj) 0.06 ug/g
tetrachlorobiphenyl - hexachlorobiphenyl (CI4;Cls;Cle,) 0.12 ug/g
heptachlorobiphenyl •• octachlorobiphenyl (C17;C1») 0 . 18 ug/g
nonachlorobiphenyl - decachlorobiphenyl (Cl9;Cli0) 0.3 ug/g

The final extract: volume (without accounting for GPC volume correction) will be lO.OmL for GC/ECD analyses and
I .OmL for SIM GC/MS analyses. An aliquot equal to roughly one-half of the lO.OmL final extract: volume will be split
out and further concentrated by a factor of ten for the SIM GC/MS analyses to yield the final volume equivalent
concentration of 1 .OmL, as previously specified.

GC Vf:==: 2OmL accounting for GPC volume correction.
GC/MS Vf = 2.0irnl. accounting for GPC volume correction.

A percent lipid content will be evaluated on each discrete fillet as per the EPA procedure outlined in U.S. Environmental
Protection Agency Environmental Services Division, Region IV Method OB 10/907.5 Determination of % Lipids
(attached).

a part of ""
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Sample aliquots will be weighed out in triplicate at the time of sample preparation so that two of the aliquots may be stored
at < 0°C in case they are needed for analysis at a later time.
PCB 1660 (a mixture of Aroclor 1016 and Aroclor 1260) will be_used as the matrix spike/matrix spike duplicate and
laboratory control spike. The spiked concentration in the fish will be 2.0ug/g resulting in an extract concentration of
l.Oug/mL for GC/ECD and lOug/mL for GC/MS. This mixture encompasses the range of PCB congeners found within
the list of Aroclors (GC/ECD) and PCB isomer groups (GC/MS) being analyzed. A homogenized fish fillet will be
utilized for matrix QC purposes and an analyte-free aliquot of sodium sulfate will be prepared for the laboratory method
blank and laboratory control spike. The recovery limits few the spikes are based upon the latest revision of the STL-SL
LQM, Section 5.0, Table 5.5. '
The isotope labeled surrogate 13Cu Decacblorobiphenyl (DCB) will be added to all homogenized fish tissue aliquots and
associated batch QC samples at a concentration of (OOug/g resulting in an extract concentration of O.lOug/mL for
GC/ECD and l.Oug/mL for GC/MS. The recovery control limit of 30-150% for this surrogate is based on the CLP SOW
Version OLM03.1 for the unlabeled DCB surrogate. Although the DCB surrogate recovery limit is advisory in the CLP
SOW, this recovery limit will be required or appropriate corrective action (reanalysis or reextraction) will be taken.

3.2 Analytical Procedure
3.2.1 Gas Chromatography/Electron Capture (GC/EC)

The initial calibration (ICAL) will consist of a five point calibration for PCB 1660 and a single mid-level calibration
standard for the remaining Aroclor mixtures. A calibration check standard of PCB 1 660 will be analyzed every 20 samples
or 12 hours, whichever is initially met. Additionally, the remaining 5 Arocler mixtures will be analyzed prior to any
samples which demonstrate the presence of these Aroclors in the sample extracts. The ICAL % relative standard deviation
(RSD) criteria of < 20% will be based on the mean %RSD of the calibration factors (CFs) generated from the 3-5
individual peaks evaluated for each level of the PCB 1660 calibration. The mean %difference (%D) of 'the PCB 1660
calibration check standard CFs must be < 13%D from the ICAL average CFs. The single point ICAL for the other Aroclor
mixtures is assumed valid when the PCB 1660 calibration check standard meets criteria. If the calibration check standard
fails criteria, the PCB 1660 is recalibrated and the single level standard for tine remaining Aroclors will also be reanalyzed
(see GC/ECD analytical sequence on Page 3).
Quantitation of PCB 1660 in the samples will be based on the average Cf from the PCB 1 660 ICAL, Quantitation of the
remaining five Aroclor mixtures will be based on tine single level CF which is generated from the analysis of these Aroclor
mixtures in the same analytical clock as the sample extracts. The concentration of the upper calibration level (Level 5)
for the PCB 1 660 will also be used as the extract concentration upper limit in determining when extract dilution may be
required for any of the Aroclors. Up to five peaks will be evaluated for each Aroclor in the calibration standards and
samples; and the average concentration from these peaks will be reported. When interference prohibits the use of any one
peak, it will be eliminated when quantifying a specific Aroclor. In the presence of interferences, a. minimum of three peaks
may be evaluated when quantifying an Aroclor, If a minimum of three peaks without: interference are not available for the
identification and quantitation of individual Aroclor mixtures, then a SIM GC/MS procedure will be used for analysis and
data reporting of the sample. In addition, SIM GC/MS confirmation will be performed on approximately 10% of the fish
samples found to contain Aroclors at: a level sufficient to be detected by GC/MS in the SIM mode. All samples analyzed
and reported as greater than the RL by GC/ECD will he confirmed by GC/ECD on a second column regardless of whether
the sample extract is analyzed by SIM GC/MS. Bom the primary and confirmation results will be reported in addition to
any SIM GC/MS which may also be available.

a part of



STL-SL Standard Operating Procedure
PS15:'-08.16.99:3

1SHPEE1H Effective Date:: 09.16.99
Page 4 of6

ANALYTICAL SEQUENCE"
11) Instrument Blank
2) Aroclor 1221 mid-level calibration standard (1.0 ug/mL)
3} Aroclor 1232 mid-level calibration standard (1 .0 ug/mL)
4) Aroclor 1242 mid-level calibration standard (1 .0 ug/mL)
5) Aroclor 1248 mid-level calibration standard (1 .0 ug/mL)
6) Aroclor 1254 mid-level calibration standard (1 .0 ug/mL)
7) PCB1660 Level 1 (RL equivalent (0.2 ug/g) level calibration standard) (0.10 ug/mL)
8) PCB1660 Level 2 (0.25 ug/mL)
9) PCS 1660 Level 3 (0.50 ug/mL)
10) PCB1660 Level 4 (calibration mid-level check standard concentration) ( 1 .0 ug/mL)
11) PCB1660 Level 5 (2.5 ug/mL)
12) Instrument Blank
13) 20 field samples or 12 hours (whichever is initially met)
14) Additional Aroclor mixtures if so indicated
15) PCB 1660 calibration check standard (Leve14)
16) Instrument Blank
17) 20 field samples or 12 hours (whichever criteria is initially met)
18) Follow steps 14 through 17 until recalibration is required, then reinitiate Step 1 of the sequence.
The following summary forms, associated standard, sample and QC chromatograms and am STL-SL Result
Summary Report will be provided for the GC/ECD Level IV deliverable formal::
1) Form 11 PCB Aroclor Data Sheet
2) Form 2 Surrogate Recovery
3) Form 3 Matrix spike/Matrix spike duplicate for PCB 1660

Lab Control Spike for PCB 1660
- - 4) Form 4 Method Blank Summary (Not to include samples analyzed & reported by GC/MS)

5) Form 6 Initial Calibration (5 pt'PCB1660 + 1 pt Aroclors 1221, 1232, 1242, 1248, 1254)
6) Form 7 Calibration Check (1 point PCB 1660)
7) Form 8 Retention time shift (PCB analytical sequence) for UC12DCB surrogate (Not to include samples

analyzed & reported by GC/MS)
8) Form 10 PCB ID Summary for multi-component analyses

3.2.2 Gas Chromatography/Mass Spectrometry using Selected Ion Monitoring (GC/MS-SIM)
The MS is hardware tuned and the tune is evaluated by the analysis of DFTPP in the GC/MS scan mode. The tune must
meet: the timing criteria presented in method 680 in order to proceed with the analysis. Five acquisition groups are used
to evaluate the quant, confirmation, and interference ions required to accurately identify and. quantify any PCB congeners
present The start and stop times for the various acquisition groups are determined by miming a calibration standard in
scan mode and applying the procedure given in method 680 to generate the respective times. The scan standard is ran
on an as needed basis, The SIM start/stop times are verified before running client samples by a PCB window defining;
mix which contains the first and last eluting congener of each level of PCB chlorination.
After demonstrating that the MS is properly tuned and the acquisition method is switching between SIM groups at the
correct tiroes, an ICAL is analyzed. The 1C AL consists of a five point: calibration for each PCB isomer group using a
single PCB congener from each group (excluding the nonachlorobiphenyl group which is calibrated based on the
decachlorobiphenyl response). The mean response factor generated from the calibration for any one isomer group is used
to quantify any PCB congener detected in that group. The ICAL %RSD response factor criteria is < 30%. If this criteria
is exceeded, additional analyses of the appropriate calibration levels may be analyzed to achieve an acceptable %RSD.
Every 12 hours of sample analysis, a calibration check standard is analyzed and the RF for each isomer group must be

a part of
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within +/- 3(1%, difference from the ICAL mean RF. If the calibration check standard fails criteria,, a new IC.A1, is
analyzed. Additional parameters are also evaluated for resolution between closely eluting congeners, signal to noise
ratios (S/N), relative ion abundance criteria, and internal standard area in order to ensure: that the GC/MS is operating
properly.
ANALYTICAL SEQUENCE
1) DFTPP
2) Window Defining Mix
3) PCBCal Level l'
4) PCB CaJI Level 2
5) PCB Cal Level 3
6) PCB Cal Level 4
7) PCB Cal Level 5
8) Samples up to 12 hours from DFTPP
9) DFTPP
10) Window Defining Mix
11) PCB Calibration Check Standard (Cal Level 3)
12) Samples up to 12 hours from DFTPP
13) Follow steps 9 through 12 until recalibration is required, then reinitiate Step 1 of the sequence.
The following summary ibrms, associated standard, sample and QC chromatograms and an SL Result Summary
Report will be provided for the SIM GC/MS Level IV deliverable format:
1) Form 1 PCB Isomer Group Data Sheet
2) Form 2 Surrogate Recovery - "C,2 DCB
3) Form 3 Matrix spike/Matrix spike duplicate for PCB 1660

Lab Control Spike for PCB 1660
4) Form 4 Method Blank Summary
5) Form 5 DFTPP Instrument Performance Check
6) Form 6 Initial Calibration (5 point: - single PCB congeners for Cl| through. Clj and Clio PCB isomer

groups)
7) Form 7 Calibration Check (Cal Level 3)
8) Form 8 Internal Standard Area Summary
Alternately an SL Level II. (LIMS Summary only) or SL Level III format (LIMS Summary and Forms only) can be
provided.

3.3 Method Detection Limit and Method Performance Studies
In accordance with 40 CFR Part 136, Appendix B, an MDL study will be performed for the PCB in fish tissue procedure
by GC/ECD and GC/MS. This study will be based on data generated from 10 replicate spikes of the target analytes to
be reported. This will involve an MDL for each specific Aroclor by GC/ECD and for each PCB isomer group by SIM.
GC/MS. Outliers will be evaluated 'using the statistically correct Q-test, as described by Dean and Dixon, AnaL Chem.,
23,636 (19:51). A minimum of 7 replicates must be statistically retained for the study to be valid as per Appendix B.
A method performance study involving the analysis of 4 replicate spikes of the target analytes at a mid-level
concentration in the fish will be perfonned. This study will provide information on the precision and accuracy of this
procedure with respect: to fish tissue.

a part of
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Summary Table of Spike Lords

Target
...Analyte

"C,2DCB
PCB1660
IJCI2DCB

Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 12.54
Aroclor 1,660

"Ci2DCB
Aroclor 1221
Aroclor 1232
Aroclor 1242,
Aroclor 124&
Aroclor 1.254
Aroclor 1.660
"CnDCB
ClrCl, -
CU-CU
ClrCU

Cl,,,
°CUDCB
Cl.-Clj
cu-cift
ClrCl,

Cl,0

Study Type

Sample/QC
MS/LCS
MDL-GC
MDL-GC
MDL-GC
MDL-GC
MDL-GC
MDL-GC
MDL-GC
MPS-GC
MPS-GC
MPS-GC
MPS-GC

_ MPS-GC
MPS-GC
MPS-GC

MDL-GC/MS
- MDL-GC/MS
— COMBINED —

1
- 1

MPS-5C/MS
MPS-GC/MS
UtJMBÎ tU

1
I

V'olumci of
spike added

(iniL)
1 .0
1.0
1 .0
1.0
1.0
1 .0
1 .0
1 .0
1 .0
1 .0
1.0
1 .0
1.0
1.0
1.0
1 .0
1.0
1.0
!11— fl-j —

1 .0[11

Con. olf spike
soln._ tsglsM .......
2.0
20
1 .0
1 .0
1.0
1 .0
1.0
1 .0
1.0 1
1 .0
10
10
10
10
10
10
1 .0
0.1
0,2
0.3
0.5
1 .0
1 .0
2.0
3.0
5.0

Spiked cone.,
in Full

. __ iHSSl ___020
2.0
0.20
0.20
0.20
0.20.
0.20
0,20
0.20
0.20
2.0
2.0
2.0
2.0
2.0
2.0
0.20

0.020
0.040
0.060
0.10
0.20
0.20
0.40
0.60
1 .0

GC/ECD
extract conic.

(ug/mL)o.iio
1 .0
0.1
0.1
0.1
0.1
o.i
o.i
0.1
0.1
1...0
1 ,0
1 .0
1.0
1 .0
1 .0
NA.
NA
NA
NA
NA
NA
NA
NA
NA
NA

GC/MS
extract cone.

(ug/mL)
1.0
10
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
1.0
0.1
0.2
0.3
0.5
1.0
1.0
2.0
3.0
5.0

PCB 1660 (Arocior iioifi &. A^oclor 1260) v

a part of
S:.M jrn. Ticn l ^cr> u;cs In



SM07:07.12.99:1

Title: Corporate^) A JV|ana:

Polychlorinated Biphenyls (PCBs) by GC/MS (Method 680)
1.0 SCOPE AMD APPLICATION
1.1 This method can be used to determine the concentration of polychlorinated biphenyls (PCBs) in

groundwater, soils, sediments, wastes, and biological tissues by GC/MS. PCBs are reported by the level of
chlorination: monochlorobiphenyls, dichlorobiphenyls, trichlorobiphenyls, etc., up to decachlorobiphenyl.

1.2 The reporting limit (RL), the method detection limit (MDL), and the accuracy and precision limits for each
target compound is given in Section 5 of the current revisions of the Savannah Laboratories"
Comprehensive Quality Assurance: Plan and Corporate Quality Assurance Plan.

2.0 SUMMARY OF METHOD
2.1 A measured volume or weight of sample is spiked with a surrogate and extracted using an appropriate

extraction procedure. The extract is dried, concentrated to a volume of l.OniL, and analyzed by GC/MS
operated in the Selected Ion Monitoring Mode: (SIM). Windows are established to monitor for the
characteristic masses of the various PCB congeners. Qualitative identification of the target: compounds in
the extract is based on the presence of the peak within the SIM 'window and the mass ratio between the
primary and confirmation ions, Quantitative analysis is performed using the internal standard technique
with a single characteristic ion. Results are reported as total monochlorobiphenyls, total dichlorobiphenyls,
etc.
The default identification and quantitation procedure will be to use only the quantitation and confirmation
ions for the PCB congeners. Interference check: ions, as described in Section 1 1 .2 .3 , will not be used
routinely to evaJuate peaks as PCB congeners unless specified in a client QAP or agency requirement or the
sample concentration is near a critical quantitation limit. Samples evaluated according to the default:
quantitation procedures may be slightly high biased.

2.2 This procedure is based on the guidance provided in EPA Method 680, The method has been modified to
include the use of a carbon-13 labeled analogue of decachlorobiphenyl (13C12-DCB) as the surrogate in
plaice of the labeled BHC and DOT compounds, 13C12-DCB can be subjected to the optional acid cleanup
(the unlabeled analogue, decachlorobiphenyl, is routinely used in SW-846 Method 8082). A window-
defining mix containing the first and last e luting isomers of each level of chlorination is used as an aid to
establish and verify that the SIM windows are properly set. Preparation procedures are also referenced, for
soils and biological tissues, which are not included in EPA Method 680.

3.0 SAFETY
3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not

understand or that will put you or others in potentially dangerous situations.
3.2 The toxicity or carcinogenicity of each reagent: used in this method has not been precisely defined. Each

chemical compound should be treated as a potential health hazard. Exposure to these chemicals must be
reduced to the lowest level possible. Lab coats, gloves,, and lab glasses or face shield should be worn while
handling extracts and standards. Standard preparation, addition of the internal standard solution, and sample
extract dilution, should be performed in a hood or well ventilated area.

3.2 Material Safety Data Sheets (MSDS) are available to the analyst at each lab division. These sheets specify
the type of hazard that each chemical poses and the procedures that are used to handle these materials
safely.

SM07- Page 1 of 1!!
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4.0 INTERFERENCES
4.1 Method interferences may be caused by contaminants in solvents, reagents, or glassware. Glassware and/or

extraction vessels that have not been properly cleaned may contribute artifacts that; make identification and
quantification of the target compounds difficult. Elevated baselines may be due to oils, greases, or other
hydrocarbons that may be extracted from improperly cleaned glassware or extraction vessels,

4.2 Matrix interferences may be caused by contaminants that are extracted from the sample matrix. The sample
may require cleanup or dilution prior to analysis to reduce or eliminate the interferences. Sample extracts
that contain high concentrations of non-volatile material such as lipids and high molecular weight resins and
polymers may require the optional GPC cleanup prior to analysis. The GPC cleanup is generally not
eifective in removing non-target material that is associated with common petroleum products such as diesell
or waste oil. GPC cleanup may be necessary for biological tissues.
Acid cleanup may be employed as an additional cleanup tool.

5.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

MATRIX

Aqueous
Soil/
Sediment
Biological

Preservative/
Storage
none; 4C +/- 2C
none; 4C +/- 2C

Frozen

Container

1-L amber
500-niL

Glass or wrapped
in aluminum foil

Sample
Hold Time1

7 days
14 days

6 months

Extract
Hold Time1

40 days
40 days

40 days
' Holding times are advisory - no holding times are defined in method 680,
6.0 APPARATUS AND MATERIALS
6.1 GC/MS System with compatible data system autosampler, splitless injector, acrid direct capillary interface.
6.2 Recommended Capilliaury column-HP-5MS, 30m x 0.25mm ID, O.SOum film thickness. Equivalent columns

can be used,
6.3 Microsyringes-
6.4 Volumetric flasks, Class A-appropriate volumes
6.5 Analytical balance

SM07-Page2of 18 SIL SAVANNAH LABORATORIES
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7.0

7. 1

8.0

8.11

8.2

8.3

9.0
9. 1

REAGENTS

Hexane
STANDARDS
The preparation of the calibration standards must be (racked in accordance with SL SOP AN4l:Standard
Material Traceability. General guidance on the preparation of standards is given in SL SOP
Abi43:Standard Preparation.
The lab should purchase certilied solutions from SL-approved vendors, if available. The lab should prepare
standards from neat materials only if a certified solution is not available. See SL SOP AN43 for guidance
for standard preparation fronn neat materials.
The recommended calibration standards are listed in Appendix A, Table 1. Prepare these standards at the
stated concentrations in hexane.
The surrogate compound, 13C12-Decachlorobiphenyl, is prepared at a concentration of l.Oug/mL and
l.OrnL of this solution is spiked into all samples and QC items prior to extraction.
The matrix spiking solution contains one PCB congener of each chlorination level except for the
nonachlorobiphenyls. The solution is prepared at: the indicated concentrations in acetone and l.OmL of this
solution is spiked into all lab spikes and matrix spikes.

COMPOUND

2-Chlorobiphenyl
2,3-Dichlorobiphenyl
2,4,5-Trichlorobiphenyl
2,2',4,6-Tetrachlorobiphenyl
2,2',3,4,5'-Pentachlorobiphenyl
2,2',4,4',5,6'-HexachlorobiphenyI
2,2',3,4',5,6,6'-HeptachlorobiphenYl
2^',3,3',4,5',6,6'-Octachlorobiphenyl
Decachlorobiphenyl

CONCENTRATION
______ [ug/mL) ______

2.0
2.0
2.0
4.0
4.0
4.0
(5.0
6.0
10

SAMPLE PREPARATION
The sample extraction procedures acre given in the following SOPs:

Matrix
Aqueous
Aqueous
Soils/Sediments and Biological

SOP Number
EX30
EX35
EX40, PS 15

Extraction Technique
Continuous Liquid-liquid Extraction
Separatory Funnel
Sonication

9.2
9.3

The sample concentration procedures are given in SL SOP EX 50: Zymark Nitrogen Concentration.
Gel permeation chromatography (SL SOP EX61) may help to eliminate or minimize matrix interferences in
a limited number of samples. The GPC cleanup is generally not effective on samples containing petroleum
products. Acid cleanup (SL SOP EX60) is recommended as a routine cleanup prior to analysis. Sulfur
cleanup may be necessary if the sample extract contains high levels of sulfur.
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10.0 PROCEDURE
10 . 1 Instrument Conditions

Instrument conditions may vary according to the sensitivity of each instrument. The following conditions
are provided for guidance. The lab must document the conditions used for the analysis of SVOC by
GC/MS.
Recommended Column:

HP-5MS 30m x 0.25mm ID, O.SOum film thickness or equivalent
Column flow: Approximately ImL/min helium
GC Oven temperatures:

Initial column temperature: 45 C for 1 minutes
Column temperature program 1 : 20C per minute to 150C, hold 1 minute
Column temperature program 2 : 10C per minute to 310C, hold until DCB and 13C12-DCB elute

GC injector parameters
Injector temperature: 250-260°C
Injector: splitless
Inlet purge time : 0.8 minutes
Injector liner : 4mm ID quartz or 4mm glass, deactivated
Sample injection volume : 2uL

Mass Spectrometer and interface: parameters
Mass spectrometer interface: 300C
Mass spectrometer source temperature: Factory Set
Mass range: SIM "(see Table 3 in Appendix B for ions to monitor)
Mass range for DFTPP analysis: 33-50'Oaniu at 1 scan per second or less.

10.2 Tune Criteria
Twenty nanograms"of DFTPP are analyzed at the beginning of each 12 hour clock as a check on the "tune"
of the mass spectrometer. The DFTPP analysis is performed using scan analysis and the same tune
parameters are used for the SIM analysis of the calibration standards and samples.

10.2. 1 Prepare a lOng/uL solution of DFTPP column evaluation standard. The standard must also contain p,p'-
DDT (4,4'-DDT).

10.2.2 Analyze a luL aliquot of the lOng/uL DFTPP solution using the same temperature program that is used for
SUM analysis of tine calibration standards, samples, and QC samples.

10.2.3 Evaluate the DFTPP peak.
-The chromatogram should exhibit acceptable baseline behavior and the DFTPP peak should be
symmetrical.
-The spectrum of the DFTPP must meet the criteria listed in the SOP Summary. Background subtraction
must be straightforward and designed only to eliminate column bleed or instrumental background. Scans +/-
2 scans from the apex can be evaluated for the DFTPP criteria. Consecutive scans within this range may be
averaged to meet the criteria.
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NOTE: The DFTPP analysis should be evaluated as to the relative size of the DFTPP peak under the m/z
198 profile, A benchmark area window should be established for each instrument and data system. Area
outside of this window suggests instrumental problems such as a bad injection, clogged autosampleir
syringe, leaking injector, reduced or elevated detector sensitivity, improper electron multiplier voltage
selection, wrong tune method or tune file selected for this analysis, PFTBA valve left open , etc.
If the DFTPP fails to meet the criteria, the instrument may require tuning (manually or automatically with
PFTBA). Depending on the nature of the results from the DFTPP analysis, other corrective measures may
include remaking the DFTPP standard, cleaning the mass spectrometer source, etc.

10 .3 Window-Defining Solution and SIM Parameters
10 .3 . 1 Analyze luL of Ihe window-defining solutions in the scan mode from 4Samu to 500amu at > 1 scan, per

second. Use the same temperature program that will be used for the SIM analysis of PCBs. The window
defining solutions may be analyzed separately or may be combined into a single solution.

10.3.2 Determine the retention times of the first and last eluting congeners at each level of chlorination. The
quantiation and confirmation masses are listed in Table 3 of Appendix B.

10.3 .3 Set the SIM parameters as follows. Refer to Table 3 of Appendix B for the ion sets.
-Begin data acquisition with ion set #1 before the elution of PCB congener #1, Stop the acquisition of ion
set #1 and begin acquisition of ion set #2 approximately 10 seconds before the elution of PCB congener
-104.
-Stop the acquisition of ion set #2'and begin the acquisition of ion set #3 approximately 10 seconds after the
elution of PCB congener #77,.
-Stop the acquisition of ion set: #3 and begin the acquisition of ion set #4 approximately 10 seconds after the
elution of 4,4'-DDT. (the retention time of 4,4'-DDT is determined from the scan analysis of Ihe DFTPP
solution that is analyzed at the beginning of each 12-hour clock.).
-Stop the acquisition of ion set #4 and begin the acquisition of ion set #5 approximately 10 seconds before
the elution of PCB congener #208.

10.4 Initial Calibration
After the SIM windows are established and verified acrid the DFTPP criteria has been met, the initial
calibration standards are analyzed. Note that a single PCB congener of each chlorination level is used for
calibration and quantiation. Decachlorobiphenyl is used to quantify nonachlorobiphenyls.

10.4.1 Prepare the initial calibration standards. The lowest calibration stondard should be at the RL and the rest of
the standards will define the working range.

10.4.2 Set up a sequence and analyze the calibration standards. The injection volume must be the same for the
calibiration standards and all sample extracts. The routine volume is luL.

10 .4.3 Identiiy the internal standards, surrogates, and. the target: compounds. The data system must be updated with
the proper retention times and ion data.
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10.4.4The relative response factor for each compound is calculated as follows:

RRF_(Ax)(Os)
(Ais)(Cx)

where
Ax:==: area of the characteristic ion of the calibration congener
Ais = area of the characteristic ion for Chrysene-dlO
Cx = concentration of the compound being measured (ug/mL)
Cis = concentration of the internal standard (40ug/mL)

NOTE: Use Chrysene-dlO as the tnteraal standard unless matrix interferences are encountered. If phenthrene-
dlO must be used, the calibration must be re-evaluated and verified using the second internal standard

10.4.5 Calculate the average relative response factor (RRFtvg) for each target compound and each surrogate
compound:

_ RRF1 + RRF2 + RRF3.... + RRFnKKr avg n
RRF1 = relative response factor of the first standard
RRFn := relative response factor of the last standard
n = number of calibration standards

10.4.6CaIcuIate the standard deviation (SD) for the initial calibration standards:

SD = -
!'[/"I (RRF,-RRFmg)'i-1 n-1

10.4.7Calculate the relative standard deviation (%R8D) of the target: compounds in the calibration standards.

SD
avg

If (lie %RSD of each target compound is less than or equal to 20%, the average response factor can
be used for quantitation of samples.
If the %RSD of the target compound is greater than 20%, the curve should be evaluated for errors
and one or more standards re-analyzed. Take corrective action until the %R8D of each target is
less than 20%.
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10 .4.8 Performance Criteria
In addition to meeting the calibration criteria, the following performance criteria must: also be met for the
mid-level standard.

-Mass abundance ratios of all calibration congeners within acceptance range
(see Table 4.Appendix B)

"Baseline separation of PCB congener #87 from congeners # 154 and #77
-Signal-to-noise ratio of >=5 for decachlorobiphenyl ion 499 and chrysene-d!2 ion 241
-decachlorobiphenyl mass abundance: mass 500 >==70% but <=95% of mass 498

10 .5 Continuing Calibration Verification
Samples are analyzed only after the DFTPP criteria and the calibration acceptance criteria have been met.
The analytical system must be evaluated every 12 hours by the analysis and evaluation of the DFTPP and a
mid-level calibration standard prior tot he analysis of samples and after the samples by the analysis and
evaluation of a raid-level standard.

10.5. IThe percent difference or percent drift between the continuing calibration RRF and the average relative
response factor (RRFavg) is calculated for each target compound and each surrogate compound:

%difference = RRF-RRFavg
RRFavg 0100

where
RRF = relative response factor from CCV
RRFavg = average relative response factor from initial calibration curve
If the percent difference is less than or equal to 20% for each target compound, the initial calibration is
verified.
If the continuing calibration criteria are not met, action must be taken to bring the analytical system into
compliance with the criteria. This action may include injection port maintenance, source cleaning, changing
the column, or replacement of injection port lines and assembly. In any case, if the criteria are not met, the
analysis of the continuing calibration standard must be repealled. The analyst must be aware of the 12-hour
clock-DFTPP criteria must be met prior to the analysis of the calibration standards, If the continuing
calibration standard repeatedly fails the calibration verification criteria, the initial calibration crave must be
reanalyzed and reevaluated.
The performance criteria given in Section 10.4.8 must also be met prior to the analysis of samples.

10 .6 Sample Analysis
Remove the sample extracts to be analyzed from the refrigerator and allow the sample to come to ambient
temperature.

10 .6 . 1 Add 30uL of the internal standard mix (25ug/mL) to each 1-mL aliquot of the sample extract. The
concentration of the internal standard in the extract is 0.75 ng/uL.

10.6.2 Mix the contents of the autosampler vial by inverting several times.
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10.6.3 Determine the concentration of the samples and QC items using the procedures of Section 11. If the
concentration of a sample is above the highest calibration standard, the sample must be diluted and
reanalyzed

10.6.4 The dilution factor is calculated by dividing the volume of sample extract in microliters into 1000. For
example, if lOOuL of a sample extract is diluted to final volume of l.OmL, the dilution factor is 10.
( 1000/100 = 10 ). The following table gives some dilution factors:

Dilution Preparation
uL extract-Vext

1000
500
200
100
50
20

uL MeC12

0
500
800
900
950
980

volume of dilution(Vdil-uL)
. 1000

1000
1000
1000
1000
1000

uL ISTD
(25ug/mL>Vistd

30
15*
24
27

28.3
30

DF

1
2
5
10
20
SO

"assumes dilution of a 1 .OmL extract or ImL aliquot of an extract that has been spiked with the internal standard at
0.75ug/mL using 30ul. of a 25.0ug/mL internal standard solution
The concentration of internal standards, must remain constant for all extracts and extract dilutions at ().75ug/inL. The
following equation can be used to determine the volume of the 25.0 ug/:niL internal standard solution to add to an
extract when a dilution is prepared from an extract that has already been spiked, with the internal standard solution:

Vdil

Vistd = volume of 25.0ug/mL internal standard to add to the diluted extract (uL)
Vext ==: volume of extract used to prepare the dilution (uL)
Vdil = final volume of the dilution (uL)-1000uL (l.OmL)
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11 .0 DATA ANALYSIS/CALCULATIONS
1 1 . 1 Qualitative Analysis

The default procedure will be to use only the quantitation and confirmation ions for identification and
quantification of PCB congeners. Interference check ions, as described in Section 1 1 .2.3, will not be used
routinely to evaluate peaks as PCB congeners unless specified in a client QAP or agency requirement or the
sample concentration is near a critical quantitation limit.

1 1 . 1 . 1 Examine the Selected Ion. Current Profiles (SICP) for the internal standards, Confirm that the RT and
response of the internal standards are within the acceptance criteria specified in the SOP Summary. If the
internal standard retention times have changed significantly or the peaks cannot be located, stop and
analysis and correct the problem. Reanalyze any associated samples.

1 1 . 1 .2 Evaluate the peaks for candidates to be identified as PCBs. A peak is tentatively identified as a PCB if
-The peak: falls within the retention time range bordered by the first and last eluting isoiner of that
chlorination level
-The ratio of the quantitation. and confirmation ions are present and the area ratios fall within the
acceptance criteria, in Appendix B, Table 4. The scans must maximize within one scan of each
oilier. Examine the data for the presence of a coeluting PCB of higher chlorination if both ions and
the 1M-70 ions acre present and the ratio does fell within the acceptance limits.
-The areas for the quantiation acrid confirmation Ions must be greater than three times the
background noise and must: fall within the working range of the calibration curve (must not saturate
the detector
-At least one ion in the M-70 cluster must be present

1 1 . 1 .3 Evaluate each PCB candidate in the Cl-3 to Cl-7 range for the presence of coeluting PCBs containing one or
two additional chlorines. An intense M+35 ion at the retention time may indicate a PCB with one additional
chlorine and the presence of an intense M+70 would indicate a co-eluting PCB containing-two additional
chlorines. Use the information, in Tables 5 and 6 of Appendix B to correct for the interfering ion(s).
For example, if a C1-7-PCB and a CI-5-PCB coelute, the C1-7-PCB will contribute to the quantiation and
confirmation ions for the C1-5-PCB. C1-7-PCB produces a. cluster of three ions by the loss of two chlorines-
ions 322,324, and 326, Two of these ions-324 acrid 326-are also ions contained in the molecular ion cluster
of C1-5-PCB. To determine the ion 326 and 324 areas produced only by the C1-5-PCB, calculate the
contribution to each acrid subtract it from the measured, areas, See Tables 5 acrid 6 in Appendix B for the
percentage of the interference peak to subtract from the quantiation acrid confirmation ions. In this example,,
164% of the area irneasured for ion 322 should be subtracted from the area measured for ion 324 and 108%
of the area measured for ion 322 should be subtracted from ion 326.
NOTE; A coeluting PCB with one more chlorine will affect only the quantiation ion (Table 6).
The interference from a coeluting PCB containing one more chlorine., due to the natural abundance of
13C12, is small and can usually be neglected except when measuring the area of a small amount of a PCB
coeluting with a large amount of a another PCB containing one more chlorine.
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1 1 .2 Calculations for Samples-Internal Standard Technique
These calculations assume that the same volume is injected for standards and samples.

1 1 .2 . 1 Aqueous Samples

"" concentration(ug/L) =:: ------- ® —-----— ® •-»-- ® DF' Ais RRFavg V
where

Ax = sum. of areas of the characteristic ion of the PCB chlorination level being
measured

Ais ==: area of the characteristic ion of the internal standard
Cis = concentration of the internal standard (ug/mL)
RRFavg:= average response factor of the compound being measured
F = final volume of extract (inL)
V = volume of sample extracted (L)
DF = dilution factor

The reporting limit (RL) for each sample is given:

RL(vg/L) = RLqap ® -------- ® -----^ ® DFVqap V
where

F === final volume of'extract (mL)
Fqap= l.OmL
Vqap= l.OL
V = volume of sample extracted
DF = dilution factor. The SL CQAP Table 3 RL(RLqap) assumes a DF of 1.

NOTE: If V ==: SOOmL to 1200mL, assume that Vqap/ V = I in the calculation of the reporting limit.
1 1 .2.2 Soils

concentration(ug/kz, dw) = ----- ® ——— ® ——'•——»— ® DFAis KKFavg (W)(sollds)
•where

Ax = sum of areas of the characteristic ion of the PCB chlorination level being
measured

Ais :==: area of the characteristic ion of'the internal standard
Cis : = ; concentration of the internal standard (ug/mL)
RRFavg = average response factor of the compound being measured
F = final volume of extract (mL)
W = weight of sample extracted (kg)
solids = (percent solids)/100
DF = dilution factor
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The reporting limit: (RL) for each sample is given:

FRL == RLqap (IV) (solids)
'where

F= final volume of extract (mL)
W ==; weight of sample extracted (kg)
solids = (percent solids)/! 00

The SL CQAP assumes Wqap = 30g, solids = 1, Fqap = 1.0.mL, arid DF = 1.
12.0 QUALITY ASSURANCE /QUALITY CONTROL
12. 1 The analytical batch consists of up to twenty client: samples and the associated QC items that are analyzed

together. The matrix spike and LCS frequency is defined in A.N02: Analytical: Batching. SL SOP AN02 also
describes the procedure for evaluating batch-specific QC. The attached SOP summary and Table 13.1 . in
the SL Corporate QA Plan provide guidance for evaluating, sample data,

12.2 Initial Demonstration of Capability ( IDOC ) to Generate Acceptable Accuracy and Precision
Each laboratory must demonstrate competence in the analysis of samples by this procedure. The minimum
criteria for this demonstration are the preparation and analysis of spiked reagent waiter. The criteria for
IDOC accuracy and precision are the accuracy and precision criteria listed in Table 5 of the SL QAP.

12.3 Method Detection Limit
The method detection limit is determined by each lab annually in accordance with SL SOP
CMQ:Procedurefor Determination of Method Detection Limit (MDL).

13.0 PREVENTIVE MAINTENANCE
Preventive maintenance items will be added at a later date. See Section 10 of 'the current SL -Quality
Assurance Plan.

14.0 TROUBLE-SHOOTING-Trouble-shooting items will be added at a later time.
15.0 REFERENCES
15.1 Savannah Laboratories' Comprehensive Quality Assurance Plan and Savannah Laboratories' Corporate

Quality Assurance Plan, current revisions.
15.2 Method 680: Determination of Pesticides andPCBs in Water and Soils/Sediment by Gas

Chromatography/Mass Spectrometry. November 1985. Physical and Chemical Methods Branch,
Environmental Monitoring and Support Laboratory, Office of Research and Development, USEPA,
Cincinnati, OH
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APPENDIX A

TABLE 1 CALIBRATION STANDARDS
CALIBRATION COMPONENTS

Calibration Congener
2-chlorobiphenyl (1)

2,3-dichlorobiphenyl(5)
2,4,5-trichlorobiphenyl(29)

2,2>,4,6-tetrachlorobiphenyl(50)
2,2',3,4,5'-PentachlorobiphenYl(87)

2,2',4,4',5 I6*-
hexachlorobiphenyl(l 54)

2,2",3,4',5,6,6"-
heptachlorobiphenyKlSS)

2,2',3,3',4,5,5*,6,6'-
octachlorobiphenyl(200)
Decachlorobiphenyl

Retention Time Congeners
3,3\4,4-tetrachlorobiphenyl(77)

2 ,2 ' ,4,6,6' -Pentachlorobiphenyi ( i 04)
2,2* I3,3 > ,4,5,5',6,7*-

nonachlorobiphenyl(208)
Surrogate

1 3 C 1 2 -Decachlorobiphenyl
Internal Standards
Phenathrene-dlO
Chrysene-dl2

CAL 11
0.10
0.10
0. 10
0.20
0.20
0.20
0.30 '
0.3(1
0.50

• 0,20
0.20
0.40

0.50
0.75
0,75

CAL 2

0.50
0.50
0.50 1
1 ,0
1 .0
1 .0

1.5
i .5
2.5

1.0
1.0
2.0

2.5
0.75
0.75

CAL3

1 .0
1.0
1.0
2.0
2.0
2.0
3.0
3.0
5.0

2.0
2.0
4.0

5.0

0.75
0.75

CAL4

2.0
2.0
2.0
4.0
4.0
4.0

6.0

6.6

10

4.6 ]

4.0
8.0

10

0.75
0.75

CAL5

5.0
5.0
5.0
10
10
10

15
is
25
10
10
20

25
0.75
0.75

TABLE 2 -First and Last Eluting Isomers
Convener

Cl-1
Cl-2ci-3 '
Cl-4
Cl-5
Cl-6
ci-7
Cl-8
Cl-9

First Eluting Isomer
2-chlorobiphenyl

, 2,6-dichlorobiphenyl
2,2',6-trichlorobiphenyl

2,2 " .,6,6' -tetrachlorobiphenyl
2,2',4,6,6'-pentachlorobiphenyl

2,2*,4,4',6,6'-hexachlorobiphenyl
I 2,2',3,4',5,6,6'-heptachlorobiphenyl

2,2 " ,3 ,3 ' ,5 ,5 ' ,6,6' -octachlorobiphenvi
2^',3",3"*,4,5,5',6,6'-nonacbIorobiphenyi

Last Eluting Isomer
4-Chlorobiphenyl

4 ,4 ' -dichlorobipheny 1
3 ,4 ,4 ' -trichlorobiphenyl

3 ,3 " ,4,4' -tetrachiorobiphenyi
3 ,3 ' ,4 ,4 ' , 5*pentachlorobipheny 1

3,3',4,4',5,5'-hexachlorobiphenyl
2,3,3',4,4',5,5'-heptachlorobiphenyl
2,3 ,3 ' ,4,4' ,5,5 ' ,6-octachlorobiphenyl

2,2',33',4il4
>,5,5',6-nonachlorobiphenyl
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APPENDIX B
SIM IONS
Table 3-Ions for SIM Acquisition

ION Set 1 (a)
152
153
186
187
IS! 8
189
190
220
221
222
224
255
256
258
290
292
294

ION Set 2 (b)
186
188
220
222
254
255
256
258
288
289
290
292
294
323
324
326
328
358
360
362

ION Set 3 (c)
248 1
249
254
256
288
290
322
323
324
326
328
357
358
360
362
392
394
396
398

ION Set 4 (d)
240 1
241
288

-- - 290
322
324
326
356
357
358
360
362
391 '
392
394
396
398
428
430
432

ION SetS (e)
356
358
360
390
392
394
424
425
426
428
430
432
462:
464
466
496
498
499
500
502

(a) C'l-1 to Cl-4 and Phenthrene-dlO
(b) Cl-3 to-Cl-6
(c) C15toCl-7
(d) Cl-6 to Cl-8 arid Cbiysene-d 1 2
(e) Cl-8 to Cl-10 and 1 3C12-DCB
TABLE 4-Approximate Retention Times for PCB Isomer Groups and Calibration Congeners!
PCB Isomer

Group
CM

' Cl-2
Cl-3ci4
ci-5
Cl-6
Cl-7ci-ii 1

Cl-9
Cl-10

Approximate
RRT Range

0.30-0.35 1
0.38-0.50
0.46-0.64
0.55-0.82
0.64-0.92
6.75-1.1 1
0.88-1.2

0,99-1,21
0. 16- 1 .28

1 .3

Calibration Congener
2-chlorobiphenyl (1)

2,3-dichlorobiphenyI(5)
2,4,5-trichiorobiphenyi(29)

2,2 ' ,4 ,6-tetrachlorobiphenyl(50)
2,2',3,4,5'-entachlorobiphenyl(87)

2,2>

t4,4',5,6'-hexacnlorobiphenyl(T54)
2^',3,4>,5,6,6'-heptachlorobiphenyl(188)

212',3,3'A5,5',6,6 >-
octachlorobiphenyl(200)
Decaclilorobiptienyi
Decachlorobiphenyl

ApproiiniaCc Calibration
, Congener RRT

0,30
0.43
0.54
0.56
0.80
0.82
0.88
1.03
1.3
1.3

RRT = retention time relative to Chrysene-dl2
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Table 4 Quantitation aind Interference Check loins
FCB Isomer

Group

Cl-l
Cl-2
Cl-3
Cl-4
Cl-5
Cl-6
Cl-7 1
CI-8
Cl-9
Cl-10

Chrysene-dl2
Phenathrene-

dlO
13C12-DCB
(surrogate)

Qiiuril:
ION

188
22.2
256
292. 1
326
360
394
430
464
498

1 240
18!!
510

Confirmation
ION

190
224
258
290
324
362
396
428
466
500 1
241
189
512

Expected
Ratio(a)

3.0
1.5
1,0
1.3
1.6Li
1.01 .1i.31.1s.i
6.6

Acceptable
Ratio(a)

2.5-3.5
1.3-1 .7o.8-i.2T.i-i.s
1 .4- 1 .8i. 6-1.4
(1.8-1.2
0.9-1.3
1 . 1 - 1 .5
0,9-1.3
4.3-5.9
6.0-7,2

M-70
Confirmatio

n
ION
152
1.52
186
220
354
288
322
3:56
390
424

Interference
Check ION

M+70
256
292
326
360 1
394
430
464
498

Interference
Check ION

M+35
222
256
290
326
360
394
430
464
498

(a) ratio of quantitation iionto confirmation ion
TABLE 5-Corrections for Interference of PCB Containing Two Additional Chlorines
PCBIsomer

Group

Cl-3
Cl-4 j
Cl-5
Cl-6ci-7

Quant
ION

256
1 292

326
360
394

Confirmation
ION

258
290
324
362
396

Ion
Measured to
Deter m ine
Interference

254
288
322
356
390

Percent Ion area Ho he
subtracted from

QUNAT ION Area

99
65
108
161;
225

Percent Ion area to be
subtracted IFrom

CONFIRMATION ION
Area

33
13 1
164
71
123

FCB Isomer
Group

Cl-2
Cl-3
Cl-4
Cl-5
Cl-6
Cl-7ci-ii '

Qiuainlt
ION

222
256
292 1
326
360
394
430

lion
Measured

to
DetEtrniinic
Iiitedeirenc

e
221
255
289 '
323
357
391
425

Percent Ion area to be
subtracted from

QUNAT ION Area

13.5
13.5
17.4
22.0
26.5
30.9

[ 40.6
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APPENDIX C
680 SOP SUMMARY
HOLD TIMES

MATRIX:
Aqueous
Soil/
Sediment
Biological

Preservative/
Storage
none; 4C
none; 4C
Frozen

Routine
Container
1-L amber
500-mL
Glass or
aluminum foil

Sample
Hold Time
7 days
14 days
6 months,

Extract
Hold Time
40 days
40 days
40 days

ANALYSIS SEQUENCE

INITIAL CALIBRATION
DFTPP lOng on column
Clock starts at injection
Calibration standards-
minimum of five cal levels
Samples and the capping standard must be analyzed
within 12 hours of the start of the clock
Capping standard

CONTINUING CALIBRATION
DFTPP lOng on column
Clock starts at injection
Mid point calibration verification

Samples and the capping standard must be analyzed
within 12 hours of the start of the clock
Capping standard

DFTPP CRITERIA

rn/z
127
197
198
199
275
365 1
441
442
443

Ion Abundance Criteria
40-60% of mass 198
<1.0%ofmassl98
Base peak, 100% relative abundance
3-9% of 'mass 198
10-30% of mass 198
>l%ofmass 198
Present but less than mass443
>40% of mass 198
17-23% of mass 442

ANALYTICAL BATCH
SEE SL SOP AN02.
CALIBRATION ACCEPTANCE CRITERIA

Initial Calibration
RRFavg <= 20% RSD

Continuing Calibration
Percent difference <== 20% difference from initial calibration

SM07-Page 15 of 18
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QC Item
_——— ——

Tune/Column Evaluation Standard
DFTFP 20ng

Initial Calibration-minimum of
five calibration standards

Frequency Acceptance Criteria^

performance Criteria

Continuing Calibration
Verification

Prior to analysis of calibration standards
every 12 hours

DFTPP • within criteria

After Tune check and when calibration %RSD <= 20%
verification standard fails acceptance
critena.

.——————=—————————————————

Evaluate mid level calibration standard
each clock

After rune check; every 12 hours prior to
analysis of samples and at the end or ine
analytical sequence

-Mass abundance ratios of all calibration
congeners within acceptance range ' see
Appendix B)
-Baseline separation of PCB congener =87
from congeners # 154 and #v7
-Qional-fo-noise ratio of ->=j Jor
^adiiorobiphenyl ion 499 and chrysene-
d !2ion241
-decachlorobiphenyl mass abundance:
mass goo >=7Q% but<=95% of mass 498^
%Difference <= 20%

Corrective Action
,__________„—————————I——————————=———————————

-Evaluate alternative scans
-Reanalyze and evaluate
-Retune and reanalyze
-Clean source, retune. reanalyze_. -—————————————
-Reanalyze standard(s)
_prepare new standard(s) and reanalyze
-Peribrrn injector port maintenance and
reanalyze standards
.Retune and reanalyze standards
-Replace column and reanalyze
standards.Clean source and reanalyze standards
-Reanalyze standard
-Prepare new standard and reanalyze
-Recalibrate

.Reanalyze standard
-Prepare new standard and reanalyze
-Recalibrate

SMG7-Page i6 of IS SAVANNAH
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QC Itern^
Internal Standard Areas

Surrogate recovery

Method Blank

Lab Control Standard (LCS) -
QAP subset

Matrix spike (MS)
Matrix spike duplicate (MSD)

Frequency
—————i——'—•

Evaluate ail standards and samples

__—————————

Evaluate for all samples and QC items if
extract is not diluted OR
if diluted, where >RL

per batch

See AN02

Per batch if sufficient sample
volume/weight supplied
See AN02

Acceptance Criteria^
____ ---~—————=**°———————'———————

Areas in continuing caiibraiion verification
must be within 30% of the previous cuV
and within 50% of the initial calibration
Areas in samples should be evaluated for
gross error . Consult superior

Within Section 5 QAP limits

AH targets < RL in Section 5 Table of
QAP "

All spiked targets within the accuracy
criteria in Section 5 Table of QAP

1 targets
precision

s within the accuraeyjiiid
criteria in Section 5 Table of

Corrective Action- -——————=̂ ~
-Evaluate chromatograrn, spectra, and
integrations
-Reanalyze extract
.Perform instrument maintenance and
reanalyze extract
.Re-extract and reanalyze if sufficient
sample available_—'-—=—————
-Evaluate chromatograrn, spectra, and
integrations
-Reanalyze exrract(s)
_Re,extract and reanalyze if sufficientsample available_—'——————
-Evaluate chromatograrn, spectra, and
integrations
-Reanalyze extract
=Fo||ow"guidance in SL SOP AN02 and
8LQAPTable !3, i
-Evaluate chrornatograrn, spectra, and
integrations
-Reanalyze extract
_Foilow guidance in SL SOP ANUZ ana
SL QAP Table 13 . 1
———,————— —- -————-———

-Evaluate chromatograrn, spectra, and
integrations |
-Reanalyze extract
.Folio^guidance in SL SOP ANQ2 and
SL QAP Table 13 , 1
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initial Demonstration of Capability
(1DOC)

Method Detection Limit (MDL)

Per analyst

See CA90

Accuracy and precision within method
specified criteria

Evaluate according to SL SOP CA90

.Evaluate data
-Reanalyze extracts if warranted
.Re-extract and reanalyze for targets that
fail criteria
___—,—_—^———=

Evaluate according to SL SOP CA90
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VOLATILE COMPOUNDS BY GC/MS (EPA 8260B)

This documentation has been prepared by Severn Trent. Laboratories (STL) solely for STL's own use and the use of
STL's customers in evaluating its qualifications and capabilities in connection with a particular project. The user of this
document agrees by its acceptance to return it to Severn Trent Laboratories upon request and not to reproduce, copy,
lend, or otherwise disclose its contents, directly or indirectly, and not to use if for any other purpose other than that for
which it was specifically provided. The user also agrees that: where consultants or other outside patties are involved
in the evaluation process, access to these documents shall not be given to said parties unless those parties also
specifically agree to these conditions.
THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION.
DISCLOSURE., USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF SEVERN TRENT LABORATORIES IS STRICTLY PROHIBITED. THIS UNPUBLISHED
WORK BY SEVERN TRENT LABORATORIES IS PROTECTED BY STATE AND FEDERAL LAW OF THE
UNITED STATES. IF PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL
APPLY:

©COPYRIGHT 1999 SEVERN TRENT LABORATORIES, INC. ALL RIGHTS RESERVED.

Approved by:

Tite: ate
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1.0 SCOPE AND APPLICATION
1.1 This SOP describes the procedures that can be used to determine the concentration of volatile organic compounds

(VOC) in 'water, wastewater, soils/sediments, wastes, oils, sludges, acrid solids, The attached quantitation report lists
the target compounds, an example of the retention time order of each target compound, the quantitation and
confirmation ions of the target: compounds, and internal standard assignments.

1.2 The reporting limit (RL), the method detection limit (MDL), and the accuracy and precision criteria for each target
compound are listed in Section 5 of the current revisions of the STL Savannah Laboratories' Comprehensive Quality
Assurance Plan and Corporate Quality Assurance Plan.

2.0 SUMMARY OF METHOD
2.1 Volatile organic compounds (VOC) are purged from the sample matrix with helium. The VOC are transferred from.

the sample matrix to the vapor phase. The vapor is swept through a sorbent tube where the VOC are trapped. After
the purging is completed, the trap is heated and backflushed with helium to desorb the VOCs onto a GC column. The
GC is temperature-programmed to separate the VOC, which are then detected by a mass spectrometer. Qualitative
identification of the target compounds in the sample is based on the relative retention time and the mass spectra of the
characteristic masses (ions) determined from standards analyzed on the same GC/lvlS under the same conditions.
Quantitative analysis is performed using the internal standard technique with a single characteristic ion.

2.2 Aqueous samples may be purged at ambient conditions (recommended) or at 40C (optional). Five to twenty-five
milliliter aliquots of the sample may be purged. The calibration standards and the associated QC must be analyzed
under the same conditions and volume.

2.3 Low-level (nominally <lmg/kg) soil samples are purged at 40C in a purge and trap instrument designed to add water
and internal standards to the vial containing the sample without breaking the seal. The sample is stirred during
purging to thoroughly mix the soil and water. The calibration standards are purged under the same conditions.

2.4 High level soils (nominally >lmg/kg) and waste samples are extracted with methanol-lmL of methanol per gram of
sample. An aliquot of the methanol extract: is injected into reagent water. The methanol extract/reagent water is
purged at ambient temperature using the same instrument conditions and calibration used for aqueous samples.

2.5 This method is based on the guidance in SW-846 Methods 8260B and 5035.
3.0 SAFETY
3.1 Use good common sense when working in the lab. Do not perform any procedure that you do not understand or that

will put yourself or others in a potentially hazardous situation.
3.2 Each chemical compound should be treated as a potential health hazard, Exposure to these chemicals must: be reduced

to the lowest level possible. Lab coats, gloves, eye protection, or other equipment should be used. Standards and
highly contaminated samples should be handled in a hood.

3.3 Material Safety Data Sheets (MSDS) are available to the analyst at each lab division. These sheets specify the type of
hazard that each chemical poses and the procedures that are used to safely handle these materials.

3.4 The exit vent of the split injector must have a carbon trap in-line to collect the volatile compounds that are vented
during the injection, of the sample. The traps should be changed a minimum of every three months and disposed of in
accordance with STL-SL SOP CA70: Waste Management.
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4.0 INTERFERENCES
4.1 VOCs commonly 'used in the laboratory are potential sources; of contamination. Methylene chloride:, acetone, Freon-

1 13, MEK, hexane, toluene, and isopropanol are used in the laboratory and tend to present the most problems.
4.2 The volatiles lab must be kept as free from contamination as possible. Highly contaminated samples must be

segregated from routine samples. Contact with sections of the laboratory where solvents are used should be
minimized. Refrigerator blanks should be prepared, stored, and analyzed to evaluate the sample storage areas for
possible contamination. Guidance is provided in STUSL SOP AN70: Segregation of Low and High Concentration
Volatile and Semivolatile Samples,

4.3 Matrix interferences may be overcome by the use of the secondary ions for quantitation. An example of this is the use
of mass 82 for quantitation with chlorobenzene-dS internal standard when a potential co-eluter, 1 , 1 , 1 ,2-
terachloroethane, is a target compound. One of the mass fragments of 1,1,1,2-tetrachloroethane is mass 1 17, which is
the recommended quantitation ion for chlorobenzene-d5. The use of the secondary ions should be used for
quantitation. in such cases when the lab can clearly demonstrate matrix problems. Mass 58 is recommended for
quantitation of acetone due to the elution of a hydrocarbon at the same retention time.
The analysis of highly contaminated samples (>lmg/L or >lmg/kg) can affect succeeding analyses. Carry-over can
occur when low concentration samples are analyzed after high concentration samples. Trap replacement and purging
of the entire purging system may be necessary when carry-over is suspected. Reagent blanks must be analyzed when
carryover is suspected to demonstrate that the system is free from contamination.

4.5 The Teflon, seals of the purge and trap device can absorb and outgas many of the compounds that are included in this
method. These Teflon fittings should-be periodically checked for integrity. If contamination of the fittings is
suspected, the fittings may be heated at: 103 C for one how or replaced.

5.0 SAMPLE COLLECTION, HANDLING, AND PRESERVATION
5.1 Liquid samples are collected with no. headspace in 4()rnL vials equipped with Teflon-lined caps. The samples are

acidified at the time of collection with about: O.lOmL of concentrated HC1 per 40mL of sample. The acid prevents the
biological degradation of the aromatic compounds and prevents the dehydrohalogenation of some of the chlorinated
alkanes. The sample must be iced at the time of collection and refrigerated at 4C (less than 6C with no frozen
samples) in the lab until analysis.
Check each sample vial at the time of receipt for the presence of ""bubbles". If the bubbles are less than 3mm in
diameter, the vial is acceptable. If the bubble is greater than 3mm, use another vial. Notify the department supervisor
or project manager if there are no acceptable vials for analysis.
A "sacrificial" vial or the vial used for screening analysis is used to check the sample pH. If the sample pH is greater
than 2, notify the department supervisor or project manager. If directed by supervisor or project manager,
hydrochloric acid may be added through the septum to bring the pH <2. Do not add more than 400uL (0.40mL) of 1:1
HC1 to a VOC vial. If pH cannot be adjusted to <=2 without destroying the integrity of the sample, the sample must
be analyzed within 7 clays of collection,
The holding time for samples preserved with HC1 is 1.4 days for all target compounds. The holding time for
un-preserved samples is 7 days.

a part of



STL-SL Standard Operating Procedure
VM20: 1 1 . 12 .99:4

Effective Date: 12 , 12 .99
-,n t r> ... ...Page 4 of 33

5.2 Soils: Soils are routinely collected in duplicate in Encore samplers. A "bulk" sample is also routinely collected in a
125-mL jar fitted with a Teflon-lined cap. The bulk sample can be used for the methanol extraction if the
concentration of the sample collected in the Encore exceeds the working range of the analytical system.
Soils collected in Encore samplers must, be analyzed within 48 hours of collection or must be transferred within 48
hours of collection to sealed vials containing sodium bisulfate solution or methanol. If the sample contains high
levels of carbonates, the sample is preserved with water and frozen until the time of analysis. The procedure for
preparing soil samples is given in Section 9.2.
The hold time of the preserved sample is 14 days from the date of collection. The hold time for frozen samples is 14
clays from the date of collection.

5.3 High level soil and waste samples are collected in glass containers (usually 125-mL clear glass) equipped with
Teflon-lined caps. Soil samples may also be submitted as core samples contained in Encore samplers, metal or plastic
"tubes", or in 40-mL VOA vials. The samples are iced at the time of collection and stored at 4C (less than 6C with no
frozen samples), The holding time for soil and waste samples subjected to methanol extraction is!4 days from date of
collection; that is, the extraction and analysis must be completed within 14 days of collection.

5.4 T'CLP leachate samples are collected with no headspace in Tedlar bags or syringes. The leachate samples are acidified
at the time of collection (after the leaching; procedure) with about 0.1 OmL of concentrated HC1 per 40mL of sample
and stored at 4C (less than 6C with no frozen samples) from the time leaching is completed until the analysis. The
acidified leachate sample must be analyzed within 14 days of the leaching procedure. If the sample is not acidified,
the leachate must be analyzed within 7 days of the leaching procedure.
NOTE: Samples that are suspected of'having very high concentrations of VOC should'be segregated from the
"routine" samples and stored in a manner that will minimize sample and laboratory contamination. See STL-SL SOP
AN70. If possible, keep the field QC in the same storage refrigerator as the samples.

6.0 APPARATUS AND MATERIALS
The apparatus and materials listed in this section may vary from lab to lab, The items listed are to give guidance and
to provide a general overview of the equipment employed in this analysis.

6.1 - Mass spectrometer: equipped with a capillary direct interface and a split/splitless injector or molecular jet separator
6.2 Gas chromatograph, compatible with the MS and purge and trap systems, If the GC is equipped with an injector that

is operated in the split mode, the exit vent must: have a carbon trap in-line to collect the volatile compounds that are
vented during the transfer from the purge and trap device. The carbon traps should be changed a minimum of every
three months,

6.3 Purge and trap device Tekmar 3000 Liquid Concentrator or equivalent
6.4 Supelco Vocarb 3000 trap or equivalent, Other traps may be used as long as the target compounds can be detected at

the required quantitation limit.
6.5 Archon soil analyzer for low level soils, compatible with Tekmar purge and trap instruments. The instrument must: be

capable of automatically adding water and internal standard to the container while maintaining the septum seal,
heating the sample to 4()C, and spinning the stir bar to mix the sample during the purging step.
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6.5 Data System compatible with the analytical system
6.6 Microsyringes: lOul, 25ul, 50ul, lOOul, 250ul, SOOul, 2.5mL
6.7 Gaslight syringe: 5niL, 25:niL with luerlock tip
6.8 Volumetric flasks: l.OmL, lOmL, lOOmL
6.9 Recommended Columns

J&W DB-624: 60m x 0.32mm ID, 1 .Sum film
J&W DB-624: 20m x 0.18mm ID, I.Sum film

7.0 REAGENTS
Reagents must be tracked in accordance with STL-SL SOP AN44: Reagent Traceability.

1.1 Reagent water-free of volatile contaminants (obtained by purging; with inert gas or carbon filtration)
7.2 Methanol-Burdich and Jackson, Purge and Trap grade
7.3 Sodium bisulfate-reagent grade. This salt is hydroscopic and should be stored in a dessicator.
7.4 Soil preservation solution- Slowly add, while stirring, 200g of sodium bisulfate to a l.O-L volumetric containing

about 700mL of reagent water. After the salt has dissolved, dilute to volume with reagent water, transfer to a storage
container, and store the solution in an area free from VOC-especially water-soluble solvents such as acetone. The
reagent should be tested prior to use by the analysis of a blank containing 5mL of the solution. The reagent: is
acceptable if it meets the same criteria as a method blank.

8.0 STANDARDS
Calibration and spike solutions are prepared from either certified stock solutions purchased from vendors or from
stock standards prepared from neat materials. Certificates of analysis or purity must be received with all stock

. solutions or neat compounds. All preparation steps must be in accordance with STL-SL SOP AN41: Standard
Material Tr-aceability.

8.1 Preparation of Stock Standards from Neat Compounds
The lab should attempt to obtain a certified primary standard or secondary standard before preparing stock standards
from neat materials. If primary stock standards must be prepared in-house, the target concentration range is from
2000ug/mL to lOOOOug/mL. SL-SOP AN43: Standard Preparation gives the general instructions for the preparation
of the stock solutions from neat materials.

8.2 Preparation of the Working Standard from Stock Standards
The working standard is prepared from the primary stock standards that are either prepared from neat compounds or
purchased as certified solutions. The working standard contains one or more of the target compounds at a
concentration suitable for preparing the calibration standards, generally 10-200ug/mL. A known volume: of the
working standard is then added to a known volume of reagent water to make the calibration standard.
The standards and standard concentrations listed in Table 1 are the suggested for routine use. If other "recipes" are
used, the lab must document the standard preparation procedures in the standard traceability log.
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8.3 Preparation of the Calibration Standards from the Working Standards
The calibration standards are the standards that are analyzed on the instrument. The calibration standard is made by_adding
a known volume of the working standard to a known volume of reagent water. The instrument: must be calibrated using,
a minimum of five"calibration standards. The lowest level standard must be at the reporting limit and the rest: of the
standards will define the working range of the analytical system.

8 .3 . 1 Add S.OmL of reagent, 'water to a SrnL-glass syringe or 25ml of reagent water to a 25-rn.l glass syringe,
8.3.2 Add a known volume of the working standard to.S.OmL or 25ml of reagent water.

MOTE: The calibration, standards for the low level soils are prepared using the same procedures us.for the 5mL water
purge except that the standards are purged at 40C. The lab has the option of using blank sand in the calibration standards.
The calibration standards listed in Table 1 are the suggested for routine use. If other "recipes" are used, the lab must
document these standard preparation procedures in-the standard traceablity log. A SrnL-purge volume may be used fol-
low level (nominal RL of lug/L) if the instrument has sufficient sensitivity to detect the targets and the calibration criteria
is met.

9.0 SAMPLE PREPARATION
Composite samples can be prepared using the guidance-provided in STL-SL-SOP AN70.

9.1 Aqueous samples are analyzed directly by purge and trap/GC-MS. No sample preparation is necessary except to
homogenize the sample prior to subsampling. The pH of liquid samples is checked and recorded prior to analysis to
determine if the sample has been properly preserved.

9.2 Preparation of Soil Samples (5035)
9.2. 1 Remove the Encore samples and the bulk sample from the storage area.
9.2.2 Test: an aliquot of the bulk sample for the presence, of carbonates.

- . Transfer 5g of sample from the bulk sample to a 4()rnL vial-
Add 5ml of the sodium bisulfate solution and. shake the vial.
If the sample exhibits effervescence, the Encore samples should be preserved.as described above using 5mL of
volatile-free water in place of the sodium bisulfate solution and placed in a freezer at --10C. The analytical hold time....
for frozen samples is 14 days from collection.
If no effervescence is noted, the Encore samples may be preserved with 5mL soil preservation solution.

9.2.3 Add a stir bar to a vial and weigh the vial and record its tare weight(or tare the vial and stir bar weight by pressing
the autotare button).

9.2.4 Transfer the sample from the Encore sampler to the tared, via! and record the weight of the sample log.
If the sample effervesced during the carbonate test: (9.2.2), add S.OmL of reagent water and freeze at --1.0C,
The hold time is 14 days from collection.
If not, add S.OmL of the soil preservation solution, seal the vial, and store the sample at 4C until the time of
analysis. The preserved sample must be analyzed within 1.4 Jays of collection.
NOTE: A preparation blank is prepared when Encore samples are transferred. The preparation blank contains, the
same reagents as the samples-either 5mL of.reagent, water or 5mL of soil preservation solution,
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9.3 A methanol extraction is prepared when the concentration of the target compounds (by direct purge) exceeds the
working range of the calibration curve. The bulk sample, collected, in the 125-mL sample container, can be used to
prepare the methanol extraction. Carry out the preparation quickly to minimize the loss of volatiles.
-Mix the sample with a stainless steel spatula and transfer lOg (+/- O.Sg) to a glass-vial.
-Add 8uL of the surrogate spiking solution (2500ug/mL) to the sample and quickly add 1 OmL of purge and trap
grade methanol. The theoretical concentration of the surrogates in the sample, assuming a sample weight of lOg
and 100% percent solids, is calculated:

,.., , ,, . . 0.008ml ® 2500wg 7 ml ,.,,. . .„ ,. .
Ct(Ug I kg, dw) = ———— -——————————± ————— :::: 2000wg / kg,d\V® solids

-Shake the sample for two minutes. Allow the solvent to separate from the solids portion of the sample and transfer a 1-
2ml, aliquot of the extract to a storage vial. The vial should be sealed with no headspace. Store the methanol extract at
4C until the time of analysis. The extract must be analyzed within 14 days of sample collection.
-For each batch of twenty or fewer samples, prepare a method blank and a lab control standard. Prepare a matrix
spike and matrix spike duplicate at a frequency of 5% of all samples.

The method blank is prepared by adding 8uL of the surrogate spiking solution to lOmL of purge and. trap
grade methanol. Assume a sample weight of lOg. Analyze l2SuL of the extract.
The lab control standard is prepared by adding 8uL of the surrogate spiking solution and 8uL of the matrix
spiking solution to lOmL of purge and trap grade methanol. Assume a sample weight of lOg. Analyze
1.25uL of the extract.
The matrix spikes are prepared by. adding 8uL of the surrogate spiking solution (2500ug/mL) and 8uL of the
matrix spiking solution (2500ug/mL) to 1 0-g aliquots of the sample selected for the MS/MSD. Quickly add
lOmiL of purge and trap grade methanol to each sample and shake for two minutes. Analyze 12SuL of the
extract or a smaller volume if the VOC concentration is high.

-Add 125uL of the extract (or a smaller volume if the VOC concentration exceeds the linear range of the system with
125uL) to S.OmL of water (or to 2SmL if the calibration is based on 25mL). Add the internal standard solution and
analyze the sample using the ambient water calibration.

9.4 Methanol Extraction for Wastes
Carry out the preparation quickly to minimize the loss of volatiles.

9.4. 1 Mix the sample with a stainless steel spatula and transfer Ig (-I-/- 0.2g) to a glass vial.
9.4.2 Add lOuL of the surrogate spiking solution (2500ug/mL) to the sample and quickly add lOnil, of purge and trap

grade methanol. If the sample is completely soluble in the methanol, dilute to a final volume of lOmL. The theoretical
concentration of the surrogates in the sample, assuming a sample weight of 1 .()g , is calculated:

_, ,, , 0.010mI®2500n£/mLCt(ug I kg ) =• —————————— •» ——1 ° Q.QQWg® solids
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9.4.2 Shake the sample for one minute. Allow the solvent to separate from the solids portion of the sample and transfer
1 nil., to 2mL of the extract to a storage vial. The vial should be sealed with no headspace. Store the methanol extract
at 4C until the time of analysis. The extract; must be analyzed within 14 days of sample collection.
For each batch of twenty or fewer samples, prepare a method blank acrid a lab control standard. Prepare a matrix spike
and matrix spike duplicate at a frequency of 5% of all samples.
The method blank is prepared by adding 8uL of the surrogate spiking solution (2500ug/tnL) to lOmL of purge and
trap grade methanol. Assume a sample weight of l.Og. Analyze lOOuL of the extract.
The lab control standard is prepared by adding lOuL of the surrogate spiking solution (2500ug/mL) and lOuL of
the matrix spiking solution (2500ug/mL) to 5.0mL of purge and trap grade methanol. Assume a sample'weight of
5.0g. Analyze lOOuL of the extract.
The matrix spikes are prepared by adding lOuL of the surrogate spiking solution (2500ug/mL) and lOuL of the
matrix spiking solution (2500ug/mL) to Ig aliquots of the sample selected for the MS/MSD. Quickly add lOmL of
purge and trap grade methanol to each sample and shake for one minute.
Add lOOuL of the extract (or a smaller volume) to S.OmL of water (or to 25mL if the calibration is based on 23ml,).
Add the internal standard solution and analyze the sample using the ambient water calibration.
NOTE: 'Waste samples may require significant dilution prior to analysis.

10.0 PROCEDURE
The following instrument conditions are recommended. The actual conditions may vary due to differences in
instrumentation. The lab must document, the instrument conditions in the maintenance log, the data system, or on the
analysis log.

10.1 Instrument Conditions
10 . 1 . 1 GC Conditions

GC conditions may vary according to the environment and condition of each instrument. The lab must document the
instrument conditions to assure consistent: results and to aid in trouble-shooting the analytical system. Each lab is
responsible for assuring that the conditions necessary to achieve adequate separation and sensitivity of the target analytes
are maintained.

10 . 1 . 1 . 1 Example GC temperature program
Initial column temperature: 35 C for 3 minutes
Column temperature program 1: 20C per minute
Intermediate column temperature: 70C for 4 minutes
Column temperature program 2: HOC per minute
Final column temperature: 200C for 5.2:5 minutes

10 . 1 . 1 .2 Column flow: Approximately 5-lOmL/minute helium with a make-up of 20-25mL/minute helium. Total flow into the jet
separator should be about 30mL/minute. The vacuum gauge on the jet separator will read about: O.STorr.
If no jet separator is used and the column is plumbed directly into the source, the column flow should be adjusted to 0.5-
1 .Omi/min and a split ratio (desorb to column flow) of about: 40:1 established. Smaller bore capillary columns (0.18 to
0.32mm) are required if the column is plumbed directly into the source
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10 . 1 . 13 Mass Spectrometer and interface parameters
Jet separator temperature: 240C
Mass spectrometer interface: 240C
Mass spectrometer source temperature: factory set at 300C •
range: 35-300amu, with a minimum scan cycle of 1 scan per second

10 . 1 .2 Purge and Trap Conditions
The purge and trap conditions listed in this section are for guidance. The lab must document the actual conditions used.
The purge time must be 11 minutes. Other parameters may be varied to optimize the detection of the target: compounds.

10 . 1 .2 . 1 "Three ring trap"-charcoal, Tenax, silica gel
Purge Time: 11 minutes
Purge temperature:; aqueous-ambient; soils-heated 40C
Desorb time: 4 minutes
Desorb temperature: 180C
Bake time: 8 minutes at 225C
Purge flow: Approximately 20-30mL/minute
Valve temperature: 100C
Transfer line: 100C

10. 1 .2 . 1 VOCARB 3000 trap
Purge Time: 11 minutes
Purge temperature: aqueous-ambient; soils-heated 40C
Desorb time: 4- minutes
Desorb temperature: 225C
Bake time: 8 minutes at 250C
Purge flow: Approximately 20-30rnL/minute
Valve temperature: 100C
Transfer line: 100C
The purge flow must; be balanced for adequate sensitivity of the target compounds. If the purge flow is too high, the
response of'the gases will be low and not reproducible. The SPCC criteria for chloromethane may not be achieved if the
purge flow is too high. If the purge flow is too low, the response of the more water-soluble targets-ketones, ethers,
bromoform-may be low and the reporting limit maty not be achieved on a routine basis.

10.2 BFB Tune Check
10.2.1 Fifty nanograms of 4-BFB must be analyzed at the beginning of each 12-hour clock as a check on the "tune" of the mass

spectrometer. Meeting the tuning criteria, ensures that the instrument is measuring the proper masses in the proper ratios.
The 4-BFB analysis takes place under the same instrument; conditions as the calibration standards and samples except that
a. different temperature program can be used to allow for the timely elution of 4-BFB. All other instrument conditions
must: be identical-the mass range, scan rate, and multiplier voltage. If the instrument is configured for direct injection,
50ng of 4-BFB may.be injected directly on to the column. If the purge and trap is used to analyze the 4-BFB, the purge
and trap conditions must be the same as for the calibration standards and samples.

10.2.2 Evaluation of the 4-BFB peak.
10.2.2.1 The chromatogram should exhibit acceptable baseline behavior and the 4-BFB peak should be symmetrical. A. spectrum

of the baseline that shows high abundances of mass 40 (Argon) and mass 44 (carbon dioxide) may indicate a leak or
contaminated carrier gas.
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10.2.2.2 The spectrum of the 4-BFB must meet the criteria, listed in the attached SOP Summary. Background subtraction must be
straightforward and designed only to eliminate column bleed or instrumental background. Scans +/- 5 scans from the apex
can be evaluated for the 4-BFB criteria. Consecutive scans within this range can be averaged to meet the criteria.

10.2.2.3 The following records must, be kept for each 4-BFB analysis that meets the criteria:
- the date, time, and data file of the analysis
- a spectrum of the scan or averaged scans
- a. tabulation of the ion abundances of the scan

10.2.2.4 The 4-BFB analysis should be evaluated as to the relative size of the 4-BFB peak under the in/z 95 profile. A benchmark.
area, window should be established for each instrument. Response outside of this window suggests instrumental problems
such as a poor purge, clogged jet separator, leak in the Tekmar purging device, reduced or elevated detector sensitivity,
improper electron multiplier voltage selection, wrong tune method, or tune file selected for this analysis, PFTBA valve
left open , or other anomalies.

10.2.2.5 If the 4-BFB fails to meet: the acceptance criteria, the instrument may require tuning (manually or automatically with
PFTBA). Depending on the nature of the results from the 4-BFB analysis, other corrective measures may include
remaking the 4-BFB standard and/or cleaning the mass spectrometer source.

10.3 Initial Calibration
After the 4-BFB criteria hats been met, the initial calibration standards are analyzed. Prepare the initial calibration
standards according to the example recipes in the SOP appendices or lab-specific recipe. The lab must document the
"recipe"' used to prepare the calibration standards. The lowest level calibration standard must be at or below the routine
RL and. the other calibration standards will define the working range of the system.

10.3.1 Remove the plunger from the syringe and fill the barrel to overflowing with reagent water (syringe valve in the
"red" position).

10.3.2 Replace the plunger, switch the syringe valve to "green", and force any airspace out of the syringe. Adjust the volume
to the syringe volume(5mL or 25mL) - -

10 .3 .3 Briefly remove the syringe valve and. inject: the standards and internal standards into the syringe.
NOTE: Use the internal standard (1ST) mix when preparing the calibration standards for analysis. The surrogates are
already included in the standard, mixes.

10.3.4 Load the standard(s) onto the purge and trap device and begin the analysis. All pertinent information concerning the
standards must be recorded on the analysis log. The standards must be clearly identified and traceable to the preparation
steps.
NOTE: The standards for low-level soil samples are prepared in the same manner as the 5mL standards. The standards
for the low-level soils are purged at 40C. The lab has the option of using blank sand or soil in the calibration standards
and the blank in the low level soil analysis.

10.3 .5 After the acquisition has taken place, evaluate the calibration standards to ensure that each target compound, surrogate,
and internal standard has been correctly identified. The analyst must: be careful to complete this step before proceeding.
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10.3.6 After each target compound, surrogate, and internal standard has been correctly identified, the relative response factor
for each target compound and surrogate is calculated using the data system or using a PC spreadsheet as follows:

MF ,. (Ais)(Cx)

where
Ax == area of the characteristic ion for the compound being measured
Ais = area of the characteristic ion for the internal standard associated with the compound being measured (see the
attached quantitation report for a list of the compounds that are associated with the various internal standards)
Cx = concentration or mass on-column of the target compound being measured (ug/L or ug/kg OR :ng or ug on-column)
Cis = concentration or mass on-column of the internal standard (ug/L or ug/kg OR ng or ug on-column)

The average relative response factor (RRFavg) is calculated for each target compound and each surrogate compound:

RRF1 + RRF2+ . . . . +RRFnRRFavg ==: ————————————n
where n := number of calibration levels
Calculate the standard deviation (SD) for the target compounds and surrogates at all calibration levels:

SD = n-1
where

' Rfi = response factor of a target compound in the individual calibration level
Rfavg = average response factor
n= number of calibration levels

10 .3 ,7 Calculate the relative standard deviation (% RSD) of the calibration levels for each target:

RRFavg
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10 .3 .8 The results of the initial calibration are evaluated against title Calibration Check Compound (CCC) criteria and the System
Performance Check Compound (SPCC) criteria, which are listed below. The CCC and SPCC criteria must: be met before
samples can be analyzed.
Calibration Check Compounds -- CCC Vinyl chloride, 1,1-dichloroethene, chloroform,
1,2-dichloropropane, toluene, ethy[benzene:::::::::::::::::::::;:::::::;:::::i;::::::::::::::::;;:::::::::::::;::!:::::::::::::::::;::::

Initial Calibration
<=30% RSD

Continuing, Calibration
<=20% difference from initial calibration

System Performance Check Compounds-SPCC
SPCC
Chloromethane
1,1-Dichloroethane
Chlorobenzene
Bromoform
1, 1,2,2 -Tetrachloroethane

Minimum RRF
0.10
0. 10
0.30
X).]. 0

0.30 (0 . 10 for 25mL purge
volume)

NOTE: The CCC and SPCC criteria must be met even if the calibration curve option is used for quantitation.
If the CCC and SPCC criteria do not pass, a new calibration curve must be prepared and analyzed.

10.3.9 After the initial calibration criteria (CCC and SPCC) have been met, each target: is evaluated for linearity.
If the %RSD of the target compound is less than or equal to 15%, the average response factor can be used, for
quantitation of samples.
If the %RSD of the target compound is greater than 15%, a regression curve (linear, quadratic, etc) must be used for
the quantitation of samples. A regression curve may also be used for the compounds that have %RSD less than 15%.
The results can be used to plot a calibration curve of response ratios-Ax/Ais is plotted on the y-axis; Cx/Cis is plotted
on the x-axis where
Ax == area of the characteristic ion for the compound being measured
Ais ==; area of the characteristic ion for the internal standard associated with the compound being measured (See attached
quantitation report for a list of the compounds that are associated with the correct: internal standard)
Cx ~ concentration or mass on-column of the target compound being measured (ug/L or ug/kg OR ng or ug)
Cis == concentration of the internal standard (ug/L or ug/kg OR ng or ug)
If the correlation coefficient: of the regression curve is greater than 0.99, the curve can be used to quantify samples..
Regression curves may be forced through zero but it. is recommended that the curve be evaluated without forcing
through zero first and then, with the curve forced through the origin. The analyst: must ensure that the type of
regression curve selected accurately defines the concentration/response relationship over the entire calibration range
When more calibration levels are analyzed than, required, individual compounds may be eliminated from the lowest or
highest: calibration levels(s) only. If points or levels are eliminated, analyte concentration in samples must fall within the
range defined by the resulting curve. In no case should individual points in the middle of the calibration curve be
eliminated without eliminating the entire level.
NOTE: Linear regression curves must: be used for South Carolina DHEC compliance samples. See pre-project plans and
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NOTE: Linear regression curves must, be used for South Carolina DHEC compliance samples. See pre-project plans and
client: QAPPs for other exceptions to using non-linear curve fitting.
8000B exception: evaluation of the "grand mean": If the average %RSD of ALL (all targets including CCC and SPCC)
compounds in the initial calibration is less than 15%, the average response factor can be used for quantitation of all target
compounds. The recommended course is to use regression curves, as described above, to quantify targets where the
%RSD criterion (<=15% ) is exceeded.
NOTE: If a target compound that passes by the "grand mean exception" is detected (>RL), the PM is notified via an
anomaly report or case narrative. If the targets are <RL, no notification is required.

10 .3 . 10 After the initial calibration criteria has been met, the method blank is analyzed. 5.0mL or 25mL of reagent water is spiked
with the internal standard/surrogate and analyzed. The concentrations of the target compounds in the method blank acre
calculated and the results are compared to the reporting limits (RL) in Table 5 of the STL-SL CQAP or other specified
QAP.
If the concentrations of all target: compounds are below the RL, analysis of client: samples can take place. Note that all
target compounds must meet the criteria.
If the concentration of any target compound is above the RL in Table 5 of the STL-SL CQAP, tine method blank: must
be reanalyzed. The analytical system must be demonstrated to be free from, contamination before the analysis of samples
can lake place.
If the method blank repeatedly fails to meet the criteria, contact, the immediate supervisor to determine the cause of the
problem and to determine a course of action, This action may include re-cleaning the sparging; tubes (with soap, hot water,
and methanol), purging the effected autosampler ports with heated methanol, flushing the purge and trap ALS
concentrator with methanol, replacing the trap, changing the transfer line, and changing the column. A method blank is
then analyzed after taking the corrective action to demonstrate that the contamination has been eliminated. Once the
system is determined to be free from contamination, sample analysis may begin. Method blanks may be required after
the analysis of samples that contain very high levels of VOC.

10.4 Continuing Calibration Verification
At the beginning of each 12-hour clock, the tune of the instrument: must be checked by the analysis of 50ng of 4-BFB.
This criteria must: be met before the analysis of the calibration check standards can take place.

10.4.1 After the tune criteria has been met, a continuing calibration check, standard(s) is analyzed. The continuing calibration
standard should be at a nominal concentration of 50ug/L-kg for 5rnl/5g samples and lOug/L for 25mL with ketones and
poor purgeables at higher concentrations. The CCC and SPCC criteria (Section 10.3.8) must be met before the analysis
of the method blank and samples can take place. The percent difference (%D) is calculated as follows:

MFavg
where
RRFavg = average response factor from initial calibration
RRFccv = response factor from the check (12-hour) standard-calibration verification
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The percent drift (%Drift) may also be used to evaluate the change/deviation of the curve:

%Drifi = a
where
Ci = Calibration Check Compound standard concentration
Cccv = measured concentration using the selected quantitation method
MOTE: The SPCC criteria. (10,3.8) must be met even if the regression curve option is used for quantitation. If this criteria
is not met, corrective action must be taken. The corrective action may include reanalysis of the calibration check standard
or preparation of a new secondary stock standard and reanalysis of the calibration check standard. If subsequent analysis
of the standard, is still out of criteria, a new initial calibration curve must be analyzed and evaluated.

10.4.2 The calibration standard (CCV) must also be evaluated for internal standard retention time and response.
If 'the retention time of any internal standard changes by more than 30 seconds from the retention times of the internal
standards in the initial calibration, the analytical system must be inspected for problems and corrective action instituted.
If the extracted ion current profile (EICP) area for any of the internal standards changes by more than, a factor of two (-•
50% to +100%) from the last calibration check standard, the analytical system must be inspected for problems and
corrective action instituted. If the CCV is the first one after the initial calibration, compare the ISTD response to the
corresponding level in the ICAL.

10.4.3 After the continuing calibration criteria has been met, the method blank, is analyzed. S.OmL or 25mL of reagent water
is spiked with the internal standard/surrogate and analyzed. The concentrations of the target compounds in the method
blank are calculated and the results are compared to the reporting limits (RL) in Table 5 of the STL-SL CQAP.
If the concentrations of all target compounds are below the RL, analysis of client samples can lake place. Note that all
target compound must meet the criteria,
If the concentration of any target compound is above the RL in Table 5 of the STL-SL CQAP, the method blank must.
be reanalyzed. The analytical system must be demonstrated to be free from contamination before the analysis of client
samples can. take place.

10.5 Aqueous Sample Analysis-S.OmL to 2SmL
The analyst must use the same volume as was used for the calibration standards-if a 5mL sample is used, it must be
quanted off of the 5mL calibration curve; if a 25ml sample is used, it must be quanted off of the 25mL calibration curve.
Samples are analyzed only after the tune criteria, the calibration (initial or continuing) criteria has been met, and the
method blank criteria has been met. See the SOP Summary for the analytical sequence.

10.5.1 Remove the samples to be analyzed from the refrigerator and allow the samples to come to ambient temperature,
10.5.2 Put on a pair of gloves before transferring the sample from the vial to the syringe. The sample is most likely preserved

with acid or may contain toxic or hazardous chemicals or biologically active components that may cause skin irritations.
Gloves must be worn when handling samples,

10.5.3 Mix the contents of the vial by inverting the vial several times. Check to see if there are air bubbles present in the sample.
If air bubbles are present, use another vial if available. Make a note on the analysis log if the sample used contained
bubbles and notify the supervisor and/or the project manager.
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10.5.5 Remove the plunger from the glass syringe. Attach a syringe valve to the syringe Luer-tip to prevent sample from spilling
out of the syringe when sample is added.

10.5.5 Open the vial of die well-mixed sample and gently pour the sample into the syringe barrel. The sample should fill the
barrel of the syringe arid overflow to allow trapped air bubbles to escape.

10 .5 .6 Replace the plunger into the syringe barrel, Try not to let air bubbles get into the barrel. If air bubbles are present, turn
the syringe up, open the syringe valve , and expel the air while adjusting the volume to S.OmL or 25mL. If no air bubbles
were trapped, adjust the syringe to volume.
NOTE: For'TCLP leachate samples, use 1.25mL of sample (1 :4 dilution).

10.5.7 Open the syringe valve and inject the internal standard/surrogate (ISSU) mix into the sample.
10.5.8 Transfer the sample from the syringe to the purge and trap device. Record all of the sample identification information on

the analysis log. Check the pH of the sample with pH paper and record the pH on the instrument log or-other appropriate
log.

10.5.9 Analyze the samples using the purge and trap and GC/MS conditions used for the initial and continuing calibration
standards.

10 .5 , 10 Determine the concentration of the samples and QC items, If the concentration of a sample is above the highest
calibration standard, the sample must be diluted and reanalyzed.
NOTE: Unless otherwise specified by a client QAPP, results from a single analysis acre reported as long as the largest:

target analyte (when multiple analytes are present) is in the upper half if the calibration range, When
reporting results from dilutions, appropriate data flags should be used or qualification in a case narrative
provided to the client. For TCLP analyses, every reasonable effort should be made to achieve the regulatory
level with out instrument overload.

For clients who require we provide lower detection limits, a general guide would be to report the dilution detailed above
and one additional run at a dilution factor 1/1.0 of the dilution with t the highest target in the upper half of the calibration
curve. For example, if samples analyzed at a 1/50 dilution resulted in a target in the upper half of the calibration curve,

. the sample would be analyzed at a dilution factor of 1/5 to provide lower RLs.
A dilution is made when a volume of the sample is mixed with the reagent water to a final volume of S.OmL or
25ml,depending on which curve is being used. The dilution factor is calculated by dividing the volume of sample into
the volume used for the calibration curve.

final volume of dilution(mL)
volume of sample used(mL)

For example, if l.OmL of sample is diluted to final volume of S.OmL, the dilution factor is 5. (5.0/1.0 = 5). If l.OmL of
sample is diluted to a final volume of 25mL, the dilution factor is 25 (25/1 =25).
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The following table gives some dilution factors:
Volume of Sample
(ml)
5.0
2 .5
1.0
0.5
0.10
25.0
5.0
2.5
1.0
0.50
0.10

Volume of Reagent 'Waterjsy __ ! _____
0
2.5
4.0
4.5
4.9
0
20.0
22.5
2,4.0
24.5
24.9

Final VolumeJ;EL;> _____
5.0
5.0
5.0
5.0
5.0
25.0
25,0
25.0
25.0
25.0
25.0

Dilution
factor
1
2
5
10
50
1
5
10
25
50
250

NOTE: The same volume of internal standard/surrogate mix (ISSIJ) is added to the dilution as was added to the undiluted
sample.

10.6 Low Level Soil Samples by Heated Purge and Trap (Method 503 5)
The soil analytical system is calibrated using, the same concentrations as the 5mL purge. The tune, initial and continuing
calibration criteria, and the method blani: criteria must be met before samples, Eire analyzed. Standards and QC items must
be analyzed under the same heated purge and trap conditions,

• Remove the samples to be analyzed (Section 9.2) from the refrigerator or freezer and allow the sample to come to ambient
temperature. Inspect the vial for cracks or obvious breaches in the septum. Load the samples on to the soil-purging unit
and analyze according to the sequence described in Appendix B.
Liquid field QC for soils (trip blank, field blank, etc.) should be analyzed with the associated soil samples, using the same
preparation and analytical procedures, including; the heated purge. Report the results for liquid Hip blanks as ug/L.

10.7 Analysis of Methanol Extracts of Soils acrid Wastes
Tlie methanol extraction is used when the concentration of one or more target compounds exceeds the linear range of the
low-level purge technique (>1000ug/kg). or if the concentration of VOC in the soil or waste samples is high. Samples
are analyzed only after the 4-BFB criteria, the calibration criteria (initial and continuing), and the method blank criteria.
has been met. Medium level soil extracts are quanted using the ambient purge calibration curve. Sample preparation steps
Eire included in Section 9.

10.7 . 1 Remove the plunger from the 5.0-mL syringe and fill the barrel to overflowing with reagent water(syringe valve in the
"red" position). Replace the plunger, switch the syringe valve to "green", and force any airspace out of the syringe, Adjust
the volume to the syringe volume(5mL)
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10.7.2 Briefly remove the syringe valve and inject the sample extract and 5uL of the internal standard (1ST) solution into the
swinge. Use 125ul of the extract for soils and IdOuL of the extract for wastes. Smaller aliquots are used if the
concentration of target analytes exceed the working range of the system.
MOTE: Use the internal standard (1ST) mix when preparing the medium level samples. Recall that the surrogates have
already been added to the sample during the methanol extraction step (Section 9).

10.7.3 Load the sample on to the purge acrid tap device and begin the analysis. All pertinent, information concerning the samples
must be recorded on the analysis log. The samples must be clearly identified and traceable to the extraction log. These
conditions must be the same as was used for the initial and continuing calibration standards-ambient purge for aqueous
samples.

10.7.4 Determine the concentration of the samples and QC items using the procedures of Section 11. If the concentration of a
sample is above the highest calibration standard, a smaller aliquot of the methanol extract is reanalyzed to bring the
highest target within the upper half of the calibration curve. Follow the guidelines in Section 10 .4 . 10 for reporting
dilutions.
NOTE: It is possible to dilute the surrogates in the sample extract, below the linear range of the calibration curve. The
minimum extract aliquot that can be used to provide a quantifiable result for the surrogates and matrix spikes is 0.0025mL
(2.5uL).

SOIL:10£tolOmLMeOH
125uL(0.125mL)

•62.5uL(p.0625mL)
25uL(b."025mL) '

12.5uL(0.0125mL)
2.5uL(0.0025mL)
<2.5uL(0.025mL)

WASTES: lj>Ll:o lOmL MeOH
lOOuL(O.lOOmL)sduLjd.dsomLj
25uL(0.020mL)
K)ul(O.OlOmL)

2.0uL(0.0020mL)
<2.0uL(0.0020mL)

Surrogates- Theoretical njj on-column
250
125
50
25

5.0-qua.ntiation limit
<5.()ng- below the quantitation limit-diluted

out

NOTE: Some instrument quantitation limits may be higher than the limit listed in the table. The volume of extract should
-. be adjusted accordingly.

11.0 DATA ANALYSIS/CALCULATIONS
1 1 . 1 Qualitative Analysis of Target Compounds

A target, compound is identified by the visual comparison of the sample mass spectrum with the mass spectrum, of the
target compound from a reference spectrum of the target compound stored in a library generated on the same instrument
or a standard spectral library such as the NIST/NBS.

1 1 . 1 . 1 Two criteria must be met in order to identify a target compound.
1) elution of the sample component within +/••(),06 RRT (relative retention time) units of the daily standard containing

that compound.

RRT-- retention time of the target compound
retention time of the associated internal standard

2) correspondence of the target, compound spectrum and the standard component mass spectrum

a part: of



, „„ . , , . . , . —— ,,.

STL-SL Standard Operating Procedure
VM20-.1 1 . 12.99:4

Effective Date: 12. 12.99
Page 18 of 3 3

1 1 ,1 ,2 All ions present in the standard component mass spectrum at a relative intensity greater than 10% (most abundant ion =
100%) should be present in the sample component mass spectrum. Other ions may be present in the sample component.
Coelution of a non-target compound with a target compound will make the identification of the target, compound more
difficult. These ions due to the non-target compound should be subtracted from the sample component spectrum as part
of the background to account fair the discrepancy between the sample spectrum and the standard spectrum.

1 1 . 1 .3 Tltie relative intensities of the ions present in the sample component spectrum should agree within +/- 30% of the relative
intensities of the ions in the standard reference spectrum. For example, an ion with an abundance of 50% in the reference
spectrum should have a corresponding abundance: between 20% and 80% in the sample component spectrum.

1 1 . 1 .4 If the above criteria are not met exactly, the analyst should seek help from a senior analyst or supervisor. If there is
sufficient evidence to support the identification of the component, then the component is identified, quantified, and
reported.

1 1.2 Tentatively Identified Compounds
For samples containing components not associated with the calibration standards, a library search on a reference library,
such as the NIST/NBS, may be conducted in order to identify the non-target compounds. Only after visual comparison
between the sample spectra and the library-generated reference spectra will the mass spectral analyst, assign tentative
identification. Tentative identifications of non-targets will be made only by analysts having completed the training
specified in the training schedule.

1 1 .2 . 1 Relative intensities of the major ions (masses) in the reference spectra (ions >10% of the most abundant ion) should be
present in the sample spectrum.

1 1 .2.2 The relative intensities of the major ions should agree within +/-30%.
1 1 .2.3 Molecular ions present in the spectrum should be present in the sample spectrum.
1 1 .2.4 Ions present in the sample spectrum but not in the reference spectrum should be reviewed for possible subtraction from

the sample spectrum because of over-lapping or co-eluting peaks.
1 1 .2.5 Ions present, in the reference spectrum, but: not in the sample spectrum should be reviewed for possible subtraction from

. the sample spectrum because of coeluting peaks.
1 1 .2.6 If, in the opinion, of the analyst, there is enough evidence to support the tentative identification of a compound even though

the above criteria is not met exactly, the peak may be considered tentatively identified. The analyst should consult other
analysts or the mass spectral interpretation specialist if there acre any questions concerning an interpretation of spectra.

11 .2.7 The estimated concentration, of the tentatively identified compound (TIC) is calculated using the total ion area of the
tentatively identified peak and total ion area of the nearest: internal standard that: has no interferences. The calculation is
Aqueous

CiiTIC(ug/L) = ----- — ® AREAtic ® DFL AREAis
where
Cis = concentration of the internal standard, ug/L
AREAis = total ion peak area of the internal standard
AREAtic= total ion peak area of the TIC
DF = dilution (actor
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Soils by Heated P/T
("7s 5 OfTIC (ug/kg,dw) = -------;±--.-r® AREAtic ®•• "' 3:>

AREAis (W)(solids)
where
Cis = concentration of the internal standard, ug/kg
AREAis = total ion peak area of the internal standard
AREAtic= total ion peak area of the TIC
W = weight of sample analyzed, g
solids = decimal equivalent of percent solids
Soils by Methanol Extraction

Ch VealTIC (ug/kg,dw) = ~---------- ® AREAtic ® •——-——•° ' AREAis (W)(solids)
where
Cis ==: concentration of the internal standard, ug/kg
AREAis = total ion peak area of the internal standard
ARE Atic= total ion peak area of the TIC
Veal = volume that calibration curve is based on (5mL or 25mL)
solids = decimal equivalent of the percent solids(percent solids/100)
W = weight of sample added to the reagent water (g)
This weight is determined using the following equation:

W = Vf(ml)
where
Wext = weight of sample extracted (g)
Vf =: final volume of the extract (rriL)
Vext = volume of extract added to the water (nil.,)

1 1 .3 Calculations for Samples-Internal Standard Technique
Aqueous Samples- relative response factor:

Ax C"isconcentration(ug/L) ~- —- ® ——— ® DFAis RRP'avg
where
Ax = area of the characteristic ion of the compound being measured
Ais ==: area of the characteristic ion of the internal standard
Cis ==: concentration of the internal standard (ug/L)
RRFavg = average response factor of the compound being measured
DF = dilution factor

a part of
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Aqueous Samples: regression curve

concentration(ug/L):::: concentration(curve)® DF
where
DF = dilution factor
The reporting limit (RL) is calculated:

RL(ug/L) = RLqap ® DF
where
DF = dilution factor. The SL CQAP Table 5 RL(RJLqap) assumes a DF of 1.
Soils by Heated P/T- relative response factor :

concentration(ug/kg,dw) Ax ® Cis ®-Ais ' RRFavg " (W)(soiids)
where
Ax = area of the characteristic ion of the compound being measured
Ais = area, of the characteristic ion of the internal standard
Cis = concentration of the internal standard (ug/kg)
RRFavg = average response factor of the compound being measured
W = weight of sample added to the sparging; vessel (g)
solids = (percent solids)/100)
Soils by Heated P/T: regression curve

conc(ug/kg, dw):=: Ccurve(ug/kg) ® 5.0g
(W)(solids)

where
Ccurve = concentration from curve(ug/kg)
W = weight of sample added to the sparging vessel (g)
solids = (percent: solids)/100)
The reporting limit (RL) is calculated:

RL = RLqap® 5.1
(W)(solids)

where
W = weight of sample added to the sparging vessel (g)
solids = (percent solids)/100)
The STL-SL CQAP assumes W= S.Og and solids = 1.

a part of
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Methanol Extraction Soils and Wastes- relative response factor

, . , Ax .., Cisconcentration ug/kg, aw) = ------- <<:>> Veal
Ais ' RRFavg (W)(solids)

where
Ax = area of the characteristic ion of the compound being measured
Ais = area of the characteristic ion of the internal standard
Cis ==: concentration of the internal standard (ug/L)
RRFavg = average response factor of the compound being measured
Veal === volume that calibration curve is based on (5mL or 25mL)
solids = (percent solids)/ 100}
W =: weight of sample added to the reagent water (g)
This weight is determined using the following equation:

W = Vf(ml)
Wext = weight of sample extracted (g)
Vf = final volume of the extract (rriL)
Vext = volume of extract added to the water (mL)
Methanol Extraction of Soils and Solids- regression curve:

conc(ug,kg,dw) =:: Ccurve(ug/L)( Veal
(W) (solids)

•where
Veal = volume that, calibration curve is based on (0.005L or 0.025L)
W = weight of sample added to the reagent 'water (g)-defmed above
The reporting limit (RL)is calculated:

RL :::: RLqap

where
W = weight of sample added to the reagent water (g)
solids = (percent solids)/1.00)
The STL-SL CQAP assumes W= 5.0g arid solids = 1.

(W)(solids)

a part of
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12.0 QUALITY ASSURANCE /QUALITY CONTROL
12 . 1 The analytical batch consists of up to twenty client samples and the associated QC items that are analyzed together. The

matrix spike and LCS frequency is defined in Section 3 . 1 . 3 of STL-SL SOP AN02: Analytical Batching. Note that the
method blank for liquid samples and low-level soils is clock-specific and that the method blank for medium level soil
samples is extraction batch-specific,
STL-SLSOP AN02: Analytical Batching describes the procedure fdr evaluating batch-specific QC. This criteria is
summarized in the attached 8260 SOP Summary.
STL-SL SOP AN02 also contains the calculations for accuracy and precision and the calculations for the theoretical
concentrations of surrogates, lab spikes, acrid matrix spikes.

12 .2 .Initial Demonstration of Capability (IDOC) to Generate Acceptable Accuracy and Precision
Each analyst must demonstrate competence in the analysis of samples by this procedure. The minimum criteria for this
demonstration is the preparation and analysis of spiked reagent water. Section 8.3 of EPA Method 8260A gives the
general procedure for the performance of the IDOC and Table 6 of EPA Method 8260A gives the acceptance criteria for
the accuracy and precision.

1 .2.3 Method Detection Limit
The method detection limit is determined in accordance with STL-SL SOP CA.90.

13.0 PREVENTIVE MAINTENANCE
Preventive maintenance items will be added at a later date. Section 10 of the STL-SL QAPs provide guidance on
preventive maintenance,

14.0 TROUBLE-SHOOTING
Trouble-shooting items will be added at a later time. See instrument manufacturers' manuals for guidance on locating and

. repairing instrument problems,

15.0 REFERENCES
1. Savannah Laboratories' Comprehensive Quality Assurance Plan and Savannah Laboratories' Corporate Quality
Assurance Plan, current revisions.
2. Method s 5035, 8000B, and 8260B. Test Methods for Evaluating Solid Wastes, Third Edition, SW-846.including
Update III U.S. EPA Office of Solid Waste and Emergency Response: Washington, DC.

a part of
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Appendix A

VOLATILES BY GC/MS WORKING STANDARDS -EXAMPLE
These standards can be used to prepare tine working standards for EPA Method 8260 to report the TCL (target compound
list) compounds and the extended list of target compounds generally associated with EPA 8260, The standards are
prepared in purge and trap grade methanol and are stored at 4C with minimum headspace.

Working; Standard 1 (TCL WS-1)

STOCK
STANDARD

VGA Cal #2
VGA Cal #3
VGA Cal #4
1,2,-DCB
1,3-DCB
1.,4-DCB
2-CEVE

CONC
(ug/mL)

2000
2000

1 2000
5000
5000
5000
1000

microliters of stock
to final volume of
l.OmL
12.5
12 .5

i 12 .5
5,0
5.0
5.0
125

STD CONC
(ug/mL)

25
25-
25
25
25
25
125

Working Standard 2 (TCL WS-2)

Workins_Standard_for_GASES (TCL GASES)

STOCK.
"STANDARD
VOACal# l
8260
Surrogates

CONC
(ug/mL)
5000
2500

microliters of stock to final
volume of 1 .OmL

I 25
10

STD CONC
(UE/ITlL)

125
25

STOCK
STANDARD
502.2
Cal 1

CONC
(u£/mL)
2000

microliters of stock to final
volume of 1. OmL
12 .5

STD CONC
(ug/mL)
25

a part: of
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Appendix A
Working Standard 3 (8260 WS-3)

STOCK
STANDARD
82(50 Custom Mix
# 1
8260
Custom Mix
#2
1, 1 ,2,2-letrachloroethane

CONC
(ug/mL)
200

200

2000

microliters of stock to final
volume of l.OmL
12 :5

125

12.5

STD CONC
(ug/mL)
25

25

25

a part of
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Internal Standard (8260 ISTD)

Internal Standard/Surrogate (8260 ISSU)

Tune Evaluation Standard (4-BFB)

Matrix Spike Standard (5-cornponent subset)

TCLP matrix Spike Standard (S-component subset)
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STOCK.
STANDARD
VGA ISTD
l,2-DCE-d4

CONC
(up/mL)
2500
2000

microliters of stock to final
volume of l.OmL
20
25

STD CONC.
u^/niL
50
50

STOCK
STANDARD
VGA ISTD
l,2-DCE-d4
8260
Surrogate

CONCjug/my_
2500
2000
2500

microliters of stock to final
volume of l.OmL
20
25
20

STD CONCJug/my _
50
50
50

STOCK.
STANDARD
4-BFB

CONC
(ug/mL)
5000

microliters of stock to final
volume of 1 .OtnL
10

STD CONC.
tif/rnL
50

STOCK
STANDARD
Matrix Spiking
Solution

CONC
(ug/mL)
2500

microliters of stock to final
volume of 1 .OmL
20

STD CONC.
ug/mL
50

STOCK
STANDARD
TCLP Spiking
Solution

CONC
(up/mL)
2000

microliters of stock to final
volume of 1 .OmL
16

STD CONC.
ug/mL
125

a part of
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Appendix A.
VOLATILES BY GC/MS CALIBRATION STANDARDS - EXAMPLES
The following calibration, standards are prepared to define the working range of the EPA 82:60 analysis for the target
compound list (TCL) and the extended list of compounds generally associated with EPA 8260, The lowest level standard
is at the reporting limit and the oilier standards define: the working range. Samples with target analytes above the
concentration of the highest calibration standard must be diluted and reanalyzed.

TARGET COMPOUND LIST

Working Level
standards
TCL WS-1
TCL WS-2
TCL GASES
TCL ISTD

Cone
(ug/mL)

25/125
125
25
50

TCL-1ii

1 .0
1 .0
1 .0
5.0

TCL-2*
2.0
2.0
2.0
5.0

TCL-3»
5.0
5.0
5.0
5.0

TCL-4*

10.0
10
10
5.0

TCL-5
tt

20.
20
20
5.0

TCL-6
:|'

40
40
40
5.0

*uL of the working standard added to 5.0mL of reagent water or to 5.0g of blank sand.
8260 EXTENDED LIST fTCL+ADDITIONAL COMPOUNDS)

*uL of the working standard added to 5.0mL of reagent water or to S.Og of blank sand.
CONCENTRATIONS OF THE CALIBRATION STANDARDS-S.OmL OR 5.0e

'Working Level
standards
TCL WS-1
TCLWS-2
8260 WS-3
TCLGASES_
TCL ISTD

Cone
(ug/mU)
25/125
125
25
25
50

8260-1*
1 .0
1 .0
1 .0
1 .0
5.0

8260-2
»

2.0
2.0
2.0
2.0
5.0

8260-3
<:

5.0
5.0
5.0
5.0
5.0

8260-4»
10,0
10
10
10
5.0

8260-5»
20.
20
20
20
5.0

8260-6*
40
40
40
40
5.0

Cat Std

TCL- 1 ,82 60-1
TCL-2,8260-2
TCL-3,8260-3
TCL-4,8260-4
TCL-5,8260-5
TCL-6,8260-6

all targets except
ketones, 2-CEVE
5ufl/l-kg
10up/l-kg
25up/l-kp

_50ugfl4cg _______________
lOOug/1-kg
200ug/I-kg

ketones, 2-CEVE

_25ug/l*g ______________
50ug/l-kg
125ug/l-kg
250ug/l-kg_
50()u^/l-kj2;
lOOOug/1-kg

a part of
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Appendix A
VOLATILES BY GC/MS CALIBRATION STANDARDS-25mL Purge Volume-EXAMPLES
These calibration standards are prepared to define the working range of the EPA 8260 analysis for the target compound list (TCL)
and the extended list of compounds generally associated with EPA 8260. The standards are based on a volume of 25mL to achieve
lower quantitation limits for the target compounds. The lowest level standard is at the reporting limit and the other standards define
the working range. Samples with target analytes above the concentration of the highest calibration standard must: be diluted and
reanalyzed.
TARGET COMPOUND LIST

Working Level
standards
TCLWS-1
TCL WS-2
TCL GASES
TCL ISTD

Cone
(u£/mL)
25/125
125
25
50

25TCL
-1 *
1 .0
1 .0
1 .0
5.0

25TCL
-7*
2.0
2.0
2.0
5.0

25TCL-
3*
5.0
5.0
5.0
5.0

25TCL
.4*
10 .0
10
10
5.0

25TCL-
5*
20.
20
20
5.0

25TCL-
6*
40
40
40
5.0

*uL of the working standard added to 25mL of reagent water.
8260 EXTENDED LIST (TCL+ADDITIONAL COMPOUNDS)
Working Level
standards
TCLWS-1
TCL WS-2
8260 WS-3
TCL GASES
TCL ISTD

Cone
(ug/mL)
25/125
125
25
25
50

258260-
1*
1 .0
1 .0
1 .0
1.0
5.0

258260
-2*
2.0"
2.0
2.0
2.0
5.0

258260-
3*
5.0
5.0
5.0
5.0
5.0

258260-
4*
10 .0
10
10
10
5.0

258260-
5*
20.
20
20
20
5.0

258260-
6*
40
40
40
40
5.0

*uL of the working standard added to 25mL of reagent water.
CONCENTRATIONS OF THE CALIBRATION STANDARDS

Cal Std

25TCL- 1 ,25-8260-1
25TCL-2,25-8260-2
25TCL-3,25-8260-3
25TCL-4 ,,25-8260-4
25TCL-5.25-8260-5
25TCL-6.25-8260-6

all targets except
ketories, 2-CEVE
l.Oug/1
2.0ug/l
5.0up/l
lOug/1
2()U['/I

40ug/l

ketones, 2-CEVE

s.oug/i
10ug/l
25ug/l
50iij2</1!
100ug/l
200ug/l

a part of
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Appendix B
8260 SOP SUMMARY

HOLD TIMES
MATRIX

Aqueous

Soil/solid(low level)

Soil/solid(low level)
-high carbonates

Soi l/solid{high level)
TCLP

Preservative/
Storage*
None; 4C
HClpH<2;4C
Iced at collection; 5mL
sodium bisulfate added
upon arrival in lab; store
at 4C
Iced at collection; 5mL
water added upon arrival
in lab; store at- lOC
None; 4C
HC1 pH<2; 4C

Container

40mL no headspace
40mL-no headspace
5-g Encore Sampler

5-g Encore Sampler

Glass; 125ml,
Tedlar bag or syringe

Hold Time

7 days
14 days
1 4 days

14 days

14 days
14 days

"storage temperature is 4C with a control criteria of less than 6C with no frozen samples

ANALYSIS SEQUENCE
INITIAL CALIBRATION
4-BFB 50ng on column
Clock starts at injection
Calibration standards-
minimum of five cal levels

Method blank
Samples analyzed until the 12-hour clock expires

CONTINUING CALIBRATION
4-BFB 50ng on column
Clock starts at injection
Mid point calibration verification (50ug/L or
50ug/kg))
RL Standard-low point on cal curve {if necessary)
Method blank
Samples analyzed until 12-hour clock expires

See SL SOP AN02, Section 3,1 .3, for the batch/clock options for LCS and MS/MSD.

Recommended Internal Standards:
l,2-dichloroethane-d4; 1,4-difluorobenzene; chlorobenzene-d5; l,4-dichlorobenzene-d4
Surrogates/System Monitoring Compounds:
dibromofluoromethane; toluene-d8; 4-bromofluorobenzene
LCS/MS: CQAP Subset:
1,1 -dichloroethene; benzene; trichloroethene; toluene; chlorobenzene

a part of
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Appendix B
8260 SOP SUMMARY

VOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION
BROMOFLUOROBENZENE (BFB)

m/e
50
75
95
96
173
174
175
176
177

Abundance Criteria
8.0-40.0% of mass 95
30.0-66.0% of mass 95

Base peak, 100% relative abundance
5.0-9.0% of mass 95
< 2.0% of mass 174

50-120%%, of mass 95
4.0-9.0% of mass 174

93. 0-1 01.0% of mass 174
5.0-9.0% of mass 176

(1) *8260 criteria taken from CLP OLMO4.0 (January 1998)

CALIBRATION ACCEPTANCE CRITERIA
Calibration Check Compounds - CCC
Vinyl chloride, 1,1 -dichloroethene, chloroform, 1,2-dichloropropane, toluene, ethylbenzene

Initial Calibration
Less than or equal to 30% RSD

Continuing Calibration
Less than or equal to 20% difference or drift from
initial calibration

System Performance Check Compounds-SPCC
SPCC
Chloromethane
1,1-Dichloroethane
Chlorobenzene
Broinofonrn
1 ,, 1 ,2,2-Tetrachloroethane

Minimum RRF
0. 10
0 . 10
0.30

>0. 10
0.30 (0. 10 for 25mL purge

volume)

See Sections 10.3 and 10.4 for ICA.L. and CCV linearity checks and criteria.

a part of



S a v a n n a hLabo r a t o r i e s

STL-SL Standard Operating procedure
'VM20: S i . 12.99:4

Effective Date: 12 . 12 .99
Page 30 of 33

Appendix B
QC Cheek frequency Acceptance Criteria Corrective Action

MS Tune Check - 50ng 4-BFB Before initial and continuing
calibration standards - every 12 hours

Mass abundances within method
acceptance criteria

-Evaluate chromatogram and spectrum
- Reanalyze
- Retune MS and reanalyze
- Remake standard and reanalyze
- Perform instrument maintenance and
reanalyze

Initial Calibration - minimum five
point curve with lowest point at or
below the Reporting Limit (RL)

Initially; after major instrument
maintenance; whenever continuing
calibration check fails. Prior to
analysis of method blank ana samples

Method criteria for CCC/SPCC
(see -Calibration Acceptance Criteria •
Table presented earlier in this
document)

- Evaluate chrornatograrns, spectra, and
integrations
- Reanalyze standard(s)
- Remake and reanalyze standard(s)
- Perform instrument maintenance and
recalibrate

Continuing Calibration check -
midpoint standard

Every i 2 hours before analysis of
method blank and samples

Method criteria for CCC/SPCC
(see Calibration Acceptance Criteria •
Table presented earlier in this
document)

- evaluate chromatogram. spectra,
integrations
- Reanalyze standard
- Remake and reanalyze standard
- Recalibrate
- Perform instrument maintenance and
recalibrate

Method Blank iivery i 2 hours (per clock) before
sample analyses

All reported targets <RL -hvaluate chromatogram and
integrations. Check calculations.
-Reanalyze
- Follow guidance in STL-SL SOP
AN02 and Table 13 . 1 in CQAP
-Perform instrument or column
maintenance; recalibrate, and reanalyze

Page 30 of 3 3 3 part of
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Appendix B
OC Check Frequency Acceptance Criteria Corrective Action

Lab Control Sample (LCS)
-subset of target compounds unless full
target spike specified by client

bach batch STL-SL CQAP Section 5 -evaluate chrornatograrn and
integrations. Check calculations.
-Follow guidance in STL-SL SOP
AN02 and Table 13 , 1 in CQAP
-Perform instrument or column
maintenance, recalibrate, and reanalyze

Matrix Spike/Matrix Spike Duplicate
(MS/MSb)
-subset of target compounds unless full
target spike specified by client

Each batch STL-SL CQAr Section 5 -bvaluate chrornatograrn and
integrations. Check calculations.
-Follow guidance in STL-SL SOP
AN02 and Table 13 . 1 in CQAP
-Perform instrument or column
maintenance, recalibrate, and reanalyze

Surrogates All samples, blanks, LCS, MS STL-SL CQAP Section 5 -Evaluate chroraaiogram and
integrations. Check calculations,
-Reanalyze
- Follow guidance in STL-SL SOP
AN02 and Table 13. 1 in CQAP
-Perform instrument or column
maintenance, recalibrate, and reanalyze

Internal Standard Area evaluate all standards and samples -Areas in continuing calibration
verification must be 50% to +200% of
previous initial calibration sequence
-Retention time of internal standard
must be +/-30 seconds from internal
standard in initial calibration
-Areas in samples should be evaluated
for gross error. Consult supervisor.

-Evaluate chromatograrn and
integrations. Check calculations,
-Reanalyze

Page 31 of 33 a part of
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Appendix B
QC Check

Reporting Limit Standard
- !x to2xtheRL

Initial Demonstration of Capability

Method Detection Limit (MDL)

Frequency
(Optional) Daily,
Required for Florida DEP

Per analyst

See STL-SL SOP CA90

Acceptance Criteria
Detected with reasonable response

Method criteria

See STL-SL SOP CA90

corrective Action
-Evaluate chromatogram, spectra, and
integrations
-Reanalyze
-Remake standard and reanalyze
-Retime and recalibrate
-Perform instrument maintenance and
recalibrate
-Reanalyze targets that do not meet
criteria
-Reanalyze and re-evaluate

Page 32 of 3 3 a part of______
Sewrn ftcm Service-, }s\-



STL-SL Standard Operating Procedure
VM20: 1 1 . 12 .99 :4

Effective Date: 1 2 . 1 2 .99
Page 33 of 33

Appendix C
EXAMPLE QUANTITATION REPORT

-quantitation ions
-in tern;i I standard and target compound association
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Report Date : 12-Nov - 1999 1 1 : 15 Page 1

Method file :
Quant Method :
Last Update :
Data Type :
G1oba1 1nt e grat o r
Chromat Events

Savannah Laboratories
COMPOUND LISTING

/ch em/VM/MSB5973. i/ l b0809.b/M- l8260B-m .m
ISTD Target Version
12 -Aug - 1999 1 1 : 4 9 Number of Cpnds
MS DATA

HP RTE

Initial:Thresh UnitsInitial:Area Thresh
Initial -.Max Peaks
Initial:Bunching
Init :i.a 1: SmoothingInitial: Start: Thresh
I n i t i a 1: S t op T h.r e s h
I n i t i a 1: B a s e 1 i ne Re s e t
Initial:Set Valley

Values
0 . 0 0 0 0 0 0
2 0 0 , 0 0 0 0 0 0
1 0 0 . 0 0 0 0 0 0
2 . 0 0 0 0 0 0
1 . 0 0 0 0 0 0
0 . 0 5 7 0 0 0
0 . 1 4 2 0 0 0
5 , 0 0 0 0 0 0
1 0 0 . 0 0 0 0 0 0

3 . 5 0
106

Compound
1 D I CHLOROD I FLUOROMETHANE

2 CHLOROMETHANE
3 VINYL CHLORIDE
4 BROMOMETHANE

5 CHLOROETHANE
6 TRICHLOROFLUOROMETHANE

7 TR I CHLOROTR I FLUOROE THANE ( 1

8 ACROLEIN
9 ACETONITRILE

RT
2 . 2 9 1
2 . 29 1
2 . 2 9 1
2 . 5 8 9
2 . 5 9 5
2 . 7 2 9
2 . 7 2 3
3 . 1 7 3
3 . 173
3 . 1 6 7
3 , 3 1 9
3 . 3 1 9
3 . 6 7 2
3 . 6 7 2
3 . 6 7 2
3 . 6 7 2
3 . 6 7 2
3 . 6 7 2
3 . 9 8 8
3 . 988
4 . 0 7 0
4 . 0 7 0

RT Window
1 . 8 4 2 - 2 . 7 4 0
1 . 8 4 2 - 2 . 7 4 0
1 . 8 4 2 - 2 . 7 4 0
2 , 1 4 0 - 3 . 038
2. 14 6 -3 . 0 4 4
2 , 2 8 0 - 3 . 1 7 8
2 . 2 7 4 - 3 . 1 7 2
2 . 7 2 4 - 3 . 6 2 2
2 . 7 2 4 - 3 . 6 2 2
2 . 7 1 8 - 3 . 6 1 6
2 . 8 7 0 - 3 . 7 6 8
2 . 8 7 0 - 3 . 7 6 8
3 . 2 2 3 - 4 . 1 2 1
3 . 2 2 3 - 4 . 1 2 1
3 . 2 2 3 - 4 . 121
3 . 2 2 3 -4 . 12 1
3 . 2 2 3 - 4 . 12 1
3 . 2 2 3 - 4 . 12 1
3 . 4 3 4 - 4 . 5 4 2
3 . 4 3 4 - 4 . 5 4 2
3 . 5 1 6 - 4 . 6 2 4
3 , 5 1 6 - 4 . 6 2 4

RF
6 . 8 1 3 e - 0 1

1 , 0 5 4 6 + 0 0
1 . 4 2 9 e + 0 0
3 . 0 9 7 6 + 00

7 . 7 0 2 e - 0 1
1 . 2 1 0 6 + 0 0

1 . 1 7 3 6 + 0 0

--Mass
8 5 . 0 0
8 7 . 0 0

1 0 1 . 0 0
5 0 . 0 0
52 . 00
62 . 00
6 4 . 0 0
9 4 . 0 0
9 6 . 0 0
7 9 , 0 0
6 4 , 0 0
6 6 , 0 0

1 0 1 . 0 0
1 0 3 . 0 0
1 0 5 . 0 0
10 1 . 00
1 . 5 1 . 0 0
1 . 0 3 . 0 0

5 6 . 0 0
5 5 . 0 0
4 1 . 0 0
4 0 . 0 0



Report. Date : 12-Nov - 1 .999 1 1 : 15 Page 2

Methocl "file

S a vannah Labo r a t: o r i e s
COMPOUND LISTING

: /chem/VM/MSB59 7 3 , i / I bO 8 0 9 . b /M- 18 2 6 OB -m . m

Compound
1 0 1 1 - D I CHLOROETHENE

11 ACETONE
12 DIMETHYL SULFIDE

1 3 CARBON D I SULF I DE
14 IODOMETHANE
15 METHYL MERCAPTAN

16 ACRYLONITRILE

1 7 METHYLENE CHLORIDE

1 8 3 - CHLORI) - 1 - PROPENE
19 METHYL T- BUTYL ETHER
2 0 trans - 1 2 - DI-CHLOROETHENE

2 1 1 1 - D I CHLOROETHANE

22 VINYL ACETATE
23 2-BUTANONE
24 c i s - 1 2 - D I CHLOROETHENE

25 2 2 -DICHLOROPROPANE

RT
4 . 3 1 7
4 . 3 1 7
4 . 3 2 3
4 . 3 5 9
4 . 3 5 9
4 . 5 5 7
4 . 5 5 7
4 . 5 5 7
4 , 6 0 9
4 .609
4 . 6 6 6
4 . 6 6 6
4 . 8 2 7
4 . 8 2 7
4 . 8 2 7
4 . 8 7 6
4 . 8 7 6
4 . 8 7 6
4 , 8 9 5
4 , 8 8 8
4 . 8 8 8
4 . 9 4 6
4 . 9 4 6
5 . 2 2 3
5 . 2 2 3
5 . 2 3 5
5 . 2 4 1
5 . 2 3 5
5 . 7 3 4
5 . 7 3 4
5 . 7 5 2
5 . 7 7 1
5 . 77 1
6 . 4 4 6
6 . 4 4 6
6 . 4 5 8
6 . 4 5 8
6 . 4 4 6
6 . 4 5 8
6 . 4 5 8

RT Window
3 . 8 6 8 - 4 . 7 6 5
3 . 8 6 8 - 4 . 7 6 5
3 . 8 7 4 - 4 . 7 7 2
3 . 9 1 0 - 4 . 8 0 8
3 . 9 1 0 - 4 . 8 0 8
4 . 0 0 3 - 5 . 1 1 1
4 . 0 0 3 - 5 . 1 1 1
4 . 0 0 3 - 5 . 1 1 1
4 . 1 6 0 - 5 . 0 5 7
4 . 1 6 0 - 5 . 0 5 7
4 , 1 1 2 - 5 . 2 2 0
4 , 1 1 2 - 5 . 2 2 0
4 , 2 7 3 - 5 . 3 8 1
4 , 2 7 3 - 5 . 3 8 1
4 , 2 7 3 - 5 . 3 8 1
4 . 3 2 2 - 5 . 4 3 0
4 . 3 2 2 - 5 . 4 3 0
4 .3 22 -5 . . 430
4 . 4 4 6 - 5 . 3 4 3
4 . 4 4 0 - 5 . . 337
4 . 4 4 0 - 5 . 3 3 7
4 . 3 9 2 - 5 . 5 0 0
4 . 3 9 2 - 5 . 5 0 0
4 . 7 7 4 - 5 . 6 7 2
4 . 7 7 4 - 5 , 6 7 2
4 . 7 8 6 - 5 , 6 8 4
4 . 7 9 2 - 5 , 6 9 0
4 . 7 8 6 - 5 . 6 8 4
5 . 2 8 5 - 6 . 1 8 3
5 . 2 8 5 - 6 . 1 8 3
5 . 3 0 3 - 6 . 2 0 1
5 . 3 2 2 - 6 . 2 19
5 . 3 2 2 - 6 . 2 1 9
5 . 9 9 7 - 6 . 8 9 5
5 . 9 9 7 - 6 . 8 9 5
6 . 0 0 9 - 6 . 9 0 7
6 , 0 0 9 - 6 . 9 0 7
5 . 9 9 7 - 6 . 8 9 5
6 . 0 0 9 - 6 . 9 0 7
6 . 0 0 9 - 6 . 9 0 7

RF
1 . 0 5 3 e + 0 0

1 . 17 1 e -0 1

4 . 1 3 8 6 + 0 0

1 . 2 8 9 6 + 0 0

2 . 9 7 9 6 - 0 3
1 . 2 1 3 6 + 0 0

1 . 7 8 5 6 + 0 0

1 . 3 0 8 6 + 0 0
4 . 8 9 6 6 - 0 1
1 . 2 9 7 6 + 0 0

7 . 5 2 7 6 - 0 1

Mass
9 6 . 0 0
61 . 00
98 . 00
5 8 . 0 0
4 3 . 0 0
4 7 . 0 0
6 2 . 0 0
4 5 . 0 0
7 6 . 0 0
7 8 . 0 0

1 4 1 . 9 0
1 2 6 . 90

4 7 , 0 0
4 8 , 0 0
4 5 , 0 0
5 3 . 0 0
5 2 . 0 0
5 1 . 0 0
8 4 . 0 0
4 9 . 0 0
8 6 . 0 0
4 1 . 0 0
7 6 . 0 0
7 3 . 0 0
5 7 . 0 0
9 6 . 0 0
6 1 . 0 0
9 8 . 0 0
63 .00
6 5 . 0 0
8 3 . 0 0
4 3 . 0 0
8 6 . 0 0
4 3 . 0 0
72 . . 00
9 6 . . 00
6 1 . 0 0
9 8 , 0 0
7 7 , 0 0
4 1 , 0 0
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Method file

Savannah Laboratorie s
COMPOUND LISTING

: / chem/VM/MSB5 9 7 3 . i / Ib 0 8 0 9 . b/M -18 2 6 OH-- m. m

Compound
26 BROMOCHLOROMETHANE

27 CHLOROFORM

28 PROPIONITRILE
$ 2 9 DIBROMFLUOROMETHANE

30 1 1 1-TRICHLOROETHANE

3 1 1 1 - DI CHLOROPROPENE

3 2 HEXANE

3 3 CARBON TETRACHLORIDE - •

34 TETRAHYDROFURAN

* 3 5 1 , 2 - D I CHLOROETHANE - d4

3 6 CHLOROPRENE
3 7 1 2 -DI CHLOROETHANE

38 BENZENE

3 9 METHACRYLON I TR I LE

RT
6 . 7 5 0
6 . 7 5 0
6 . 7 5 0
6 . 8 3 5
6 . 8 3 5
6 . 84 1
6 , 8 8 5
6 . 8 8 5
7 . 048
7 . 0 3 0
7 . 0 4 8
7 . 1 0 3
7 . 103
7 , 1 0 9
7 . 3 1 6
7 , 3 1 6
7 . 3 16
7 . 3 2 5
7 . 3 2 5
7 . 3 2 5
7 . 3 2 8
7 . , 328
7 . . 328
7 , 4 1 0
7 . 4 1 0
7 . 4 1 0
7 . 4 8 0
7 . 4 8 0
7 . 4 9 2
7 . 4 9 2 ;
7 . 4 9 2
7 . 5 9 0
7 , 5 7 7
7 . 5 9 0
7 . 5 9 0
7 . 5 8 3
7 . 5 8 3
7 . 9 5 9
7 . 9 5 9

RT Window
6 . 3 0 1 - 7 , 1 9 9
6 . 3 0 1 - 7 . 1 99
6 . 3 0 1 - 7 . 1 9 9
6 . 3 8 6 - 7 . 2 8 4
6 . 3 8 6 - 7 . 2 8 4
6 . 3 9 2 - 7 . 2 9 0
6 . 3 3 1 - 7 , . 4 3 9
6 . 3 3 1 - 7 . 4 3 9
6 . 5 9 9 - 7 , 4 9 7
6 . 5 8 1 - 7 . 4 7 9
6 . 5 9 9 - 7 . 4 9 7
6 . . 6 2 0 - 7 . 5 8 6
6 , 6 2 0 - 7 . 5 8 6
6 . 6 2 6 - 7 . 5 9 2
6 . 8 3 3 - 7 . 7 9 9
6 . 8 3 3 - 7 , 7 9 9
6 . 8 3 3 - 7 , 7 9 9
6 . 7 7 1 - 7 . 8 7 9
6 . 7 7 1 - 7 . 8 7 9
6 . 7 7 1 - 7 . 8 7 9
6 . 8 4 5 - 7 . 81 1
6 . 8 4 5 - 7 . 8 1 1
6 . 8 4 5 - 7 . 8 1 1
6 . 8 5 6 - 7 . 9 6 4
6 . 8 5 6 - 7 . 9 6 4
6 . 8 5 6 - 7 . 9 6 4
7 . 0 3 1 - 7 . 929
7 . 0 3 1 - 7 . 9 2 9
7 . 0 4 3 - 7 . 9 4 1
6 , 9 3 8 - 8 . 046
6 . 9 3 8 - 8 . 0 4 6
7 . 1 0 6 - 8 . . 073
7 . 0 9 4 - 8 . . 0 6 0
7 . 1 0 6 - 8 , 0 7 3
7 . 1 0 6 - 8 . 0 7 3
7 . 1 0 0 - 8 . 0 6 7 .
7 . 1 0 0 - 8 . 067
7 . 4 0 5 - 8 . 5 1 3
7 . 4 0 5 - 8 . 5 1 3

RF
5 . 1 14 e -0 1

1 . 6 8 7 e + 0 0

8 . 0 8 4 6 - 0 1

3 . 2 6 8 6 - 0 1

3 .67 16 -0 1

2 . 5 0 9 6 - 0 1.

2 .546e -0 1

1 . 3356 +00

Mass
1 2 7 . 9 0

4 9 . 0 0
1 2 9 . 9 0

8 3 . 0 0
8 5 . 0 0
4 7 . 0 0
5 4 . 0 0
5 5 . 0 0

112 . 90
8 1 .00

1 1 0 . 9 0
9 7 . 0 0
9 9 . 0 0
6 1 ., 0 0
7 5 , 0 0

1 1 0 . 0 0
7 7 . 0 0
5 7 . 0 0
4 1 . 0 0
43 .00

1 16 . 90
1 1 8 . 9 0
1 2 0 . 9 0

4 2 , 0 0
7 1 . 0 0
7 2 . 0 0
6 5 . 0 0
6 7 . 0 0

1 0 2 . 0 0
5 3 . 0 0
8 8 . 0 0
6 2 , 0 0
4 9 . 0 0
6 4 . 0 0
7 8 . 0 0
5 0 . 0 0
51 . 00
6 7 . 0 0
5 2 . 0 0
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Method "f i'le

Savannah Laboratories
COMPOUND LISTING

: /chem/VM/MSB5 973 . i/Ib0 8 09 . b/M- 182 6OB-rn , m

Compound
* 4 0 1 , 4 - DI FLUOROBEN ZENE

41 TRICHLOROETHENE

4 2 1 2 - D I CHLORO PRO PANE

43 ISOBUTANOL
44 DIBROMOMETHANE

4 5 BROMOD I CHLOROMETHANE

4 6 ETHYL ACETATE

4 7 2 - CHLOROETHYL VINYL ETHER.- "
4 8 CYCLOHEXANE
49 c i s- l ,3-DICHLOROPROPENE

50 2-HEXANONE
$ 51 TOLUENE -d8

52 TOLUENE

53 HEPTANE

RT
8 . 0 5 2
8 . 0 5 2
8 . 0 5 8
8 . 4 3 5
8 . 4 3 5
8 . 4 2 9
8 . 7 3 3
8 . 7 2 7
8 . 7 3 3
8 . 8 8 3
8 . 8 8 3
8 , 9 0 4
8 , 9 0 4
8 . 9 0 4
9 . 1 0 4
9 . 1 1 0
9 . 0 9 8
9 . 3 0 3
9 . 3 0 3
9 . 3 0 3
9 . 5 0 6
9 . 5 1 2
9 . 5 0 0
9 . 5 9 2
9 . 5 9 2
9 . 74 9
9 . 74 9
9 . 7 4 3
9 . 9 5 0
9 . 9 5 0

1 0 . 1 6 3
1 0 . 1 6 3
10 . 15 1
10 . 2 6 0
10 . 2 6 0
1 0 . 2 5 4
1 0 . 4 8 7
1 0 . 4 8 7
1 0 . 4 8 7

RT Window
7 , 5 6 9 - 8 . 5 3 5
7 , 5 6 9 - 8 . 5 3 5
7 , 5 7 5 - 8 . 54 1
7 , 9 5 2 - 8 . 9 1 8
7 , 9 5 2 - 8 . 9-1.8
7 , 9 4 6 - 8 . 9 12
8 . 2 5 0 - 9 . 2 1 6
8 . 2 4 4 - 9 . 2 1 0
8 . 2 5 0 - 9 . 2 1 6
8. 3 2 9 -9. 437
8 . 3 2 9 - 9 . 4 3 7
8 . 4 20- 9 . 387
8 . 4 2 0 - 9 . 3 8 7
8 . 4 2 0 - 9 . 3 8 7
8 . 6 2 1 - 9 . 5 8 7
8 . 6 2 7 - 9 , 5 9 3
8 . 6 1 5 - 9 , 5 8 1
8 . 7 4 9 - 9 , 8 5 7
8 . 7 4 9 - 9 , 8 5 7
8 . 7 4 9 - 9 , 8 5 7
9 . 0 2 3 - 9 , 9 8 9
9 . 0 2 9 - 9 , 9 9 5
9 . 0 1 7 - 9 . 9 8 3
8 . 9 4 5 - 1 0 . . 2 3 9
8 . 9 4 5 - 1 0 . 2 3 9
9 . 2 6 6 - 1 0 , 2 3 2
9 . 2 6 6 - 1 0 . 2 3 2
9 . 2 6 0 - 1 0 , 2 2 6
9 . 2 0 5 - 1 0 . 6 9 5
9 . 2 0 5 - 1 0 . 6 9 5
9 . 6 8 0 - 1 0 . 6 4 6
9 . 6 8 0 - 1 0 . 6 4 6
9 . 6 6 8 - 1 0 . 6 3 4
9 . 7 7 7 - 1 0 . 7 4 3
9 . 7 7 7 - 1 0 . 7 4 3
9 . 7 7 1 - 1 0 . 7 3 7
9 , 8 4 0 - 1 1 . 1 3 4
9 , 8 4 0 - 1 1 . 134
9 , 8 4 0 - 1 1 . 1 3 4

RF

2 . 9 1 5 e - 0 1

3 . 0 9 8 6 - 0 1

1 . 4 3 7 6 - 0 1

3 . 0 8 0 6 - 0 1

1 . 4 5 7 6 - 0 1

4 . 4 9 3 6 - 0 1

5 . 4 5 6 6 - 0 1
1 . 0 3 1 6 + 0 0

7 . 6 7 4 6 - 0 1

Mass
1 14 ,00

6 3 , 0 0
8 8 , 0 0

1 2 9 . 9 0
9 5 . 0 0

1 3 1 . 9 0
6 3 . 0 0
7 6 . 0 0
6 5 . 0 0
4 3 . 0 0
4 1 . 0 0
93 .00

1 7 3 . 8 0
9 5 . 0 0
8 3 . 0 0
8 5 . 0 0

1 2 9 . 0 0
4 3 . 0 0
4 5 . 0 0
8 8 . 0 0
6 3 . 0 0
6 5 . 0 0

1 0 6 . 0 0
5 6 . 0 0
8 4 . 0 0
7 5 . 0 0
7 7 . 0 0

1 1 0 . 0 0
4 3 . 0 0
58 . . 00
9 8 , 0 0

1 0 0 , 0 0
7 0 , 0 0
9 2 , 0 0
9 1 , 0 0
6 5 . 0 0
4 3 . 0 0
5 7 . 0 0
7 1 . 0 0
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Method file

Savannah Laboratories
COMPOUND LISTING

: / c h em/VM/MSB5973. i/ l b0809.b/M-18260B-m .m"

Compound
54 trams - 1 , 3 -DICHLOROPROPENE

55 1 1 2-TRICHLOROETHANE

' 5 6 TETRACHLOROETHENE

5 7 1 3 - D I CHLORO PRO PANE

5 8 4 -METHYL, - 2 - PENTANONE (MIBK

59 DIBROMOCHLOROMETHANE

M 6 0 1 , 2 - D I CHLOROETHENE ( t o t a 1 )
6 1 1 2 -DIBROMOETHANE
6 2 METHYL METHACRYLATE
63 1-CHLOROHEXANE

* 64 CHLOROBENZENE - d5

65 CHLOROBENZENE

66 1 1 1 2-TETRACHLOROETHANE

67 ETHYL, BENZENE

RT
1 0 , 5 5 8
10-. 564
1 0 . 5 5 8
1 . 0 . 8 4 4
1 . 0 . 8 5 0
10 . 8 4 4
1 1 . 1 06
1 1 . 1 18
1 1 . 1 12
11 . 1 12
11 . 1 12
1.1 . 112
1 1 .2 15
1 1 .2 15
1 1 .215
11 .4 71
1 1 .471
1 1 . 477
1 . 1 . 485
1 1 . 672 ;
1 1 . 672
12-; 23 5
12 . 235
12. 4 09
1 2 . 4 0 9
1 2 . 4 0 9
1 2 . 4 2 0
1 2 . 4 2 0
1 2 . 4 2 0
12 .46 2
12 . 462
1 2 . 4 5 6
12 .584
1 2 . 5 8 4
1 2 . 5 8 4
1 2 . 6 3 3
1 2 . 6 3 3
1 2 . 6 2 7

RT Window
1 0 . 0 7 5 - 1 1 .041
10 . 0 8 1 - 1 1 , 0 4 7
1 0 . 0 7 5 - 1 1 . . 04 1
1 0 . 3 6 1 - 1 1 . 3 2 7
1 0 . 3 6 7 - 1 1 . 333
1 0 . 3 6 1 - 1 1 . 3 2 7
1 0 . 3 6 1 - 1 1 . 851
1 .0 . 3 7 3 - 1 1 . 8 6 3
1 0 . 3 6 7 - 1 1 . . 8 5 7
10 .62 :9 - 1 1 . . 595
1 0 . 6 2 9 - 1 1 . 5 9 5
1 0 . 6 2 9 - 1 1 . 5 9 5
1 0 . 7 3 2 - 1 1 . 6 9 8
10. 73 2 -11 . 698
1 0 . 7 3 2 - 1 1 . 6 9 8
1 .0. 72 6 -1.2 . 2 16
1 .0 .726 - 12 . . 2 16
1 0 . 7 3 2 - 1 2 , 2 2 2

7 . 0 1 6 - 8 . 1 6 4
1 1 . 1 88 - 12 . 1 .55
1 1 . 1 8 8 - 1 2 . 1 5 5
1 1 . 5 8 8 - 1 2 . 8 8 2
1 1 . 5 8 8 - 1 2 . 8 8 2
1 .1 . 6 64- 13 . 1 54
1 1 . 6 6 4 - 1 3 . . 154
1 1 . 6 6 4 - 1 3 , 1 5 4
1 1 . 675 - 13 . 1 .65
1 1 . 675 - 13 . 165
1 1 , 6 7 5 - 1 3 . 1 6 5
1 1 .7 17 - 13 . 2 0 7
1 1 .7 17- 13 . 2 0 7
1 1 .71 1 - 13 .20 1
1 1 . 8 3 9 - 1 3 . 3 2 9
1 1 . 8 3 9 - 1 3 . 3 2 9
1 1 . 8 3 9 - 1 3 . 3 2 9
1 1 . 8 8 7 - 1 3 . 3 7 8
1 1 . 887 - 1 . 3 . 3 7 8
1 1 . 8 8 1 - 1 3 . 3 7 2

RF
3 . 927e -0 1

2 .2 19 e -0 1

5 . 1 9 2 e - 0 1

4 . 7 8 8 6 - 0 1

1 . 7 0 8 e - 0 1

5 . 1246-01 .

1 . 2 5 5 6 + 0 0
2 . 4 2 1 6 - 0 1

1 . 25 16 +0 1

1 .691 . e +0 ( )

5 . 3856 -0 1

3 . 0 4 5 e + 00

Mass
7 5 . 0 0
7 7 . 0 0

1 1 0 , 0 0
8 3 . 0 0
9 7 . 0 0
9 9 . 0 0

163 . 90
1 6 5 . 9 0
1 6 7 . 9 0

7 6 , 0 0
7 8 . 0 0
4 1 . 0 0
4 3 . 0 0
5 7 . 0 0
5 8 . 0 0

1 2 8 . 9 0
126" . 90
1 3 0 . 9 0

9 6 . 0 0
1 . 0 7 . 0 0
1 0 9 . 0 0

6 9 . 0 0
4 1 . 0 0
4 1 . 0 0
4 3 . 0 0
5 5. DO-
82 . 00

1 1 7 . 0 0
1 19 .00
1 1 2 . 0 0

7 7 . 0 0
5 1 , 0 0

1 3 0 . 9 0
1 . 3 2 . 9 0
1 . 1 9 . 0 0

9 1 . 0 0
1 0 6 . 0 0

5 1 . 0 0
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Method file"

Savannah Laboratories
COMPOUND LISTING

: /chem/VM/MSB 5 9 73 . i / IbO 8 0 9 . b/M -18 2 6 OB - m . irn

Compound
68 irn,,p-XYLENE

6 9 D I METHYL D I SUL F I DE

70 o-XYLENE

71 STYRENE

72 BROMOFORM

73 JESOPROPYLBENZENE

$ 74 p - BROMOFLUOROBENZENE

75 1 1 2 2-TETRACHLOROETHANE

76 BROMOBENZENE

77 1 2 3-TRICHLOROPROPANE
78 n-PROPYLBENZENE

7 9 2 - CHLOROTOLUENE

80 n- BUTYL ACETATE
81 1 3 5-TRIMETHYLBENZENE

RT
1 2 . 8 2 1
1 2 . 8 2 7
1 2 . 8 2 7
13 . 3 7 8
13 . 3 7 8
13 . 3 7 8
13 . 4 9 7
1 3 . 4 9 7
13 . 5 0 3
13 . 5 1 5
13 . 5 15
13 . 5 15
1 3 . 83 1
1 3 . 8 2 5
13 . 831
14. 123
1 4 . 1 2 3
1 4 . 1 2 3
1 4 . 3 9 1
1 4 . 3 8 5
1 4 . 3 8 5
1 4 . 6 2 2
1 4 . 6 2 2
1 4 . 6 1 6
1 4 . 6 5 9
1 4 . 6 5 9
1 4 . 6 5 9
1 4 . 7 0 1
1 4 . 7 0 1
1 4 . 8 4 1
1 4 . 8 4 1
1 4 . 8 4 1
1 4 . 9 9 9
1 4 . 9 9 9
1 4 . 9 9 9
1 5 . 0 9 6
1 5 . 0 9 6
1 5 . 1 4 5
1 5 . 1 4 5
1 5 . 1 4 5

RT Window
12 . 0 7 6 - 1 3 . 5 6 6
1 2 . 0 8 2 - 1 3 . 5 7 3
1 2 . 0 8 2 - 1 3 . 5 7 3
1 2 . 7 3 1 - 1 4 . 0 2 5
12. 7 3 1-1 4 . -02 5
1 2 . 7 3 1 - 1 4 . 0 2 5
1 2 . 7 5 1 - 1 4 . 2 4 2
12 . 7 5 1 - 1 4 . 2 4 2
1 2 . 7 5 7 - 1 4 . 2 4 8
1 2 . 7 7 0 - 1 4 . 2 6 0
1 2 . 7 7 0 - 1 4 . 2 6 0
1 2 . 7 7 0 - 1 4 , 2 6 0
1 3 . 0 8 6 - 1 4 . 5 7 6
1 3 . 0 8 0 - 1 4 . 5 7 0
1 3 . 0 8 6 - 1 4 . 5 7 6
1 3 . 1 3 7 - 1 5 . 1 0 9
1 3 . 1 3 7 - 1 5 . 1 0 9
13 . 1 3 7 - 1 5 . 1 0 9
13 . 6 4 6 - 1 5 . 1 3 6
13 . 6 3 9 - 1 5 . 1 3 0
1 3 . 6 3 9 - 1 5 , 1 3 0
1 3 . 8 7 7 - 1 5 . 3 6 7
13 . 8 7 7 - 1 5 . 3 6 7
13 . , 8 7 1 - 1 5 , 3 6 1
1 3 . 6 7 3 - 1 5 , 6 4 4
1 3 . 6 7 3 - 1 5 . 6 4 4
1 3 . 6 7 3 - 1 5 . 6 4 4
1 3 , 7 1 5 - 1 5 . 6 8 7
13 , 7 1 5 - 1 5 . 6 8 7
1 3 . 8 5 5 - 1 5 . 8 2 7
1 3 . 8 5 5 - 1 5 . 8 2 7
1 3 . 8 5 5 - 1 5 . 8 2 7
1 4 . 0 1 3 - 1 5 . 9 8 5
14. 01 3 - 15 . 9 6 5
1 4 . 0 1 3 - 1 5 . 9 8 5
1 3 . 9 9 7 - 1 6 . 1 9 5
1 3 . 9 9 7 - 1 6 . 1 9 5
1 4 . 1 5 9 - 1 6 . 13 1
14 . 1 5 9 - 1 6 . 131
14 . 1 5 9 - 1 6 . 131

RF
1 . 187e + 00

1 . 1 4 4 e + 0 0

1 . 8 8 5 6 + 0 0

3 . 6 8 3 6 - 0 1

3 . 229e +00

7 . 7 6 4 e - 0 1

7 . 4 0 7 6 - 0 1

7 . 5 7 5 6 - 0 1

2 . 250 e -0 1
v

9 . 0 2 9 6 - 0 1

7 . 1 8 2 e - 0 1

2 . 4 2 4 6 + 0 0

Mass
1 0 6 . 0 0

9 1 . 0 0 '
7 7 . 0 0
94 .00
4 5 . 0 0
7 9 . 0 0

1 0 6 . 0 0
9 1 . 0 0
7 7 . 0 0

1 0 4 . 0 0
7 8 . 0 0

1 0 3 . 0 0
1 7 2 . 8 0
1 7 0 . 8 0
1 7 4 . 8 0
1 0 5 . 0 0
1 2 0 . 0 0

7 7 . 0 0
9 5 . 0 0

1 74 .00
1 7 6 . 0 0

8 3 . 0 0
8 5 . 0 0

1 6 8 . 0 0
1 5 6 . 0 0

7 7 . 0 0
1 5 8 . 0 0
1 1 0 . 0 0
1 1 2 . 0 0
1 2 0 . 0 0

9 1 . 0 0
6 5 . . 00

1 2 6 , 0 0
9 1 , 0 0
6 3 , 0 0
5 6 , 0 0
4 3 , 0 0

1 . 0 5 . 0 0
1 . 2 0 . 0 0

7 7 . 0 0
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Method file

Savann ah Laborator i.e s
COMPOUND LISTING

: / chem/VM/MSB5 9 7 3 , i / IbO 8 0 9 . b/M-18 2 6 OB - m.. m

Compound
82 4 - CHLOROTOLUENE

M 83 XYLENE (total)
8 4 t. e r t - BUT YLBEN ZENE

85 1 2 4-TRIMETHYLBENZENE

8 6 ETHYL METHACRYLATE

8 7 se c - BUTYLBENZENE

8 8 1 3 -DICHLOROBENZENE

8 9 p - I SOPROP YLTOLUENE

* 9 0 1 , 4 - D I CHLOROBENZ ENE d 4

9 1 1 4 - D I CHLOROBENZENE

$ 92 1,2 -DICHLOROBENZENE D4

93 n- BUTYLBENZENE

94 1 2 -DICHLOROBENZENE

9 5 1 - CHLOROHEXANE

R'T
1 5 , 1 8 2
1 5 , 1 8 2
15 , 1 . 82
1 5 . 5 4 7
1 5 . 7 2 3
15 .72 :3
1 5 . 7 2 3
1 5 . 8 1 4
1 5 .8 14 :
15 . 814
1 5 . 8 4 3
1 5 . 8 4 3
1 5 . 8 4 3
16 . 1 1 9
16 . 1 19
16 . 1 19
1 6 , 3 2 5
1 6 , 3 1 9
16 .3 13
1 6 . 3 7 4
1 6 . 3 7 4
1 .6 . 3 7 4
1 6 . 4 2 9
1 6 . 4 2 9
1 6 , 4 2 3
1 6 .47 1
16 .47 1
1 6 , 4 7 8
17 , 104
1 7 . 1 0 4
1 7 . 1 0 4
17 . 1 22
1 7 . 1 2 2
1 7 . 1 2 2
17 . 14 1
17 , 141
1 7 , 1 3 5
1 8 . 3 7 2
1 8 . 3 7 2
18 . 3 7 2

Rt Window
14 . 1 . 96 - 1 . 6 . 16 7
14 . 1 96 - 1 . 6 . 167
14 . 196 - 16 . 167
1 5 . 0 8 3 - 1 6 . . 23 1
14 . 7 3 7 - 1 6 , ' 709
14 . 7 3 7 - 1 6 , 7 0 9
1 4 . 7 3 7 - 1 6 . 7 0 9
1 4 , 8 2 9 - 1 6 . 8 0 0
14 . 8 2 9 - 1 6 . 8 0 0
1 4 . 8 2 9 - 1 6 . 8 0 0
14 . 7 4 4 - 1 6 . 942
14 . 7 4 4 - 1 6 . 9 4 2
1 4 . 7 4 4 - 1 6 , 9 4 2
1 5 . 1 3 3 - 1 7 . 1 0 4
1 5 . 1 3 3 - 1 7 . 1 0 4
1 5 . 1 3 3 - 1 7 . 1 0 4
15 ,34 0 - 1 . 7 . 3 1 1
1 5 . 3 3 4 - 1 7 . 3 0 5
1 5 . 3 2 7 - 1 7 . 2 9 9
1 5 . 3 8 8 - 1 7 . 3 6 0
1 5 . 3 8 8 - 1 7 , 3 6 0
1 .5 . 3 8 8 - 1 7 , 3 6 0
1 5 . 4 4 3 - 1 7 . 4 1 5
1 5 . 4 4 3 - 1 7 . 4 1 5
1 5 . 4 3 7 - 1 7 . 4 0 8
1 5 . 4 8 6 - 1 7 . 4 5 7
1 5 . 4 8 6 - 1 7 . 4 5 7
1 5 . 4 9 2 - 1 7 . 4 6 3
16 . 1 1 8 - 1 8 . 0 9 0
16 . 1 18 - 18 , 090
1 6 . 1 1 8 - 1 8 , 0 9 0
1 6 . 1 3 6 - 1 8 . 1 0 8
16 . 1 3 6 - 1 8 . 1 08
1 6 . 1 3 6 - 1 8 . 1 0 8
1 6 , 1 5 5 - 1 8 . 1 2 6
1 6 , 1 5 5 - 1 8 . 1 2 6
16 , 1 4 9 - 1 8 . 1 2 0
1 7 . 2 7 3 - 1 9 . 4 7 1
1 7 . 2 7 3 - 1 9 . 4 7 1
17 . 2 7 3 - 1 9 . 4 7 1

RF
7 . 5 4 8 e - 0 1

1 . 1 976 +00
2 . 362 e +00

2 . 4 1 8 6 + 00

3 . 4 5 8 6 + 0 0

1 . 4 0 4 e + 0 0

2 . 6 7 6 6 + 0 0

1 .43 16 +00

1 .4036 +00

2 . 7 3 7 6 + 0 0

1 . 2 3 7 6 + 0 0

Mass
1 2 6 . 0 0

9 1 . 0 0
6 3 , 0 0

1 0 6 , 0 0
1 1 9 . 0 0

9 1 . 0 0
1 3 4 . 0 0
1 0 5 . 0 0
1 2 0 . 0 0

7 7 . 0 0
6 9 . 0 0
4 1 , 0 0
3 9 , 0 0

1 0 5 . 0 0
134 .00

9 1 . 0 0
1 4 6 . 0 0
1 4 8 . 0 0
1 1 1 .00
1 1 9 , 0 0
1 3 4 , 0 0

9 1 , 0 0
152 .00
1 5 0 . 0 0
1 1 5 . 0 0
1 4 6 . 0 0
1 48 . 00
1 1 1 . 0 0
1 5 0 . 0 0
1 5 2 , 0 0
1 . 1 5 . 0 0

9 1 . 0 0
92 . 00

1 3 4 . 0 0
1 4 6 . 0 0
148 .00
1 1 1 . 00

4 1 , 0 0
4 3 , 0 0
5 5 , 0 0
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COMPOUND LISTING

: ~/chem/VM/MSB5 9 73 . i /IbO 8 0 9 . b/M-18 2 6 OB - rn. m

Compound
9 6 1 2 - D IBROMO - 3 - CHLOROPROPAN

9 7 5 - METHYL - 2 - HEXANONE ( M I AK )

98 1 2 4-TRICHLOROBENZENE

9 9 t ran s - 1 , 4 •- D I CHLORO - 2 - BUTEN

1 0 0 HEXACHLOROBUTAD I ENE

1.01 NAPHTHALENE

102 alpha PINENE

103 beta PINENE

104 1 2 3-TRICHLOROBENZENE
.

1 0 5 PENTACHLOROETHANE
1 0 6 2 - me t. hy 1 nap t ha 1 e rie

RT
1 8 . 5 5 2
1 8 . 5 5 2
1 8 . 5 5 2
1 8 . 7 2 2
1 .8 . 7 2 2
1 8 . 7 2 2
2 0 . 1 . 4 6
2 0 . 1 4 6
2 0 , 1 4 6
20 . . 446
2 0 , . 4 4 6
2 0 . 4 4 6
2 0 . 5 4 1
2 0 . 5 4 1
2 0 . 5 4 1
2 0 . 6 7 5
2 0 . 6 7 5
2 0 . 6 7 5
2 0 . 7 5 0
2 : 0 . 7 5 0
2 0 . 7 5 0
2 0 . 7 5 0
2 0 . 7 5 0
2 0 . 7 5 0
21 . 241
2 1 . 2 4 1
2 2 . 0 4 7
2 2 . 0 4 7
3 0 . 0 0 0
3 0 . 0 0 0
3 0 . 0 0 0

RT Window
1 7 . 5 6 6 - 1 9 , 5 3 7
17 . 566 - 19 .53 7
1 7 . 5 6 6 - 1 9 . 5 3 7
1 7 . 6 2 3 - 1 9 . 8 2 1
1 .7 . 6 2:3 - 19 ; 821
1 7 . 6 2 3 - 1 9 . .82 1
1 9 . 1 6 0 - 2 1 . 1 3 1
19 . 1 6 0 - 2 1 . 1 3 1
1 9 . 1 60 -2 1 . 1 3 1
1 9 . 0 6 5 - 2 1 . 8 2 7
19 . 0 6 5 - 2 1 . 8 2 7
1 9 . 0 6 5 - 2 1 . 8 2 7
1 9 . 5 5 6 - 2 1 . 5 2 7
1 9 . 5 5 6 - 2 1 . 5 2 7
1 9 . 5 5 6 - 2 1 . 5 2 7
1 9 . 6 8 9 - 2 1 . 6 6 1
1 9 . 6 8 9 - 2 1 . 6 6 1
19 . 6 8 9 - 2 1 . 6 6 1
1 9 . 6 5 1 - 2 1 . 8 4 9
1 9 . 6 5 1 - 2 1 . 8 4 9
1 9 . 6 5 1 - 2 1 , 8 4 9
1 9 . 6 5 1 - 2 1 . 8 4 9
1 9 . 6 5 1 - 2 1 . 8 4 9
1 9 . 6 5 1 - 2 1 . 8 4 9
20 . 4 9 ( 5 - 2 1 . 9 8 6
2 0 . 4 9 6 - 2 1 . 9 8 6
2 0 . 9 4 8 - 2 3 . 1 4 6
2 0 . 9 4 8 - 2 3 . 1 4 6
2 9 . 5 0 0 - 3 0 . 5 0 0
2 9 . 5 0 0 - 3 0 . 5 0 0
2 9 . 5 0 0 - 3 0 . 5 0 0

RF
1 . 133 e -0 1

8 . 7 8 7 6 - 0 1

4 . 4 9 2 e - 0 1

2 . 2 3 4 6 + 0 0

7 . 9 0 0 e - 0 1

V

Mass
7 5 . 0 0

1 5 6 . 9 0
154 . 90

43 . 00
5 8 . 0 0
5 7 . 0 0

1 7 9 . 9 0
1 8 1 . 9 0
145 . 00

53 .00
8 8 . 0 0
8 9 . 0 0

2 2 4 . . 80
222 . . 80
1 8 9 . 9 0
128 . 00
1 0 2 . 0 0

5 1 . 0 0
9 3 . 0 0
9 2 . 0 0
9 1 . 0 0
9 3 . 0 0
9 2 . 0 0
9 1 . 0 0

1 8 0 . 0 0
1 . 8 2 . 0 0
1 . 6 7 . 0 0
130 . 00
1 4 2 . 0 0
14 1 .00

0 . 0 0
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SEMI-VOLATILE COMPOUNDS BY GC/MS
(8270C)

This documentation has been prepared by Severn Trent Laboratories (STL) solely for STL's own use and the use of
S'TL's customers in evaluating its qualifications and capabilities in connection with a particular project. The user of this
document agrees by its acceptance to return it: to Severn Trent Laboratories upon request and not to reproduce, copy,
lend, or otherwise disclose its contents, directly or indirectly, and not to use if for any other purpose other than that for
which it was specifically provided. The user also agrees that where consultants or other outside parties are involved
in the evaluation process, access to these documents shall not be given to said parties unless those parties also
specifically agree to these conditions.
THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION.
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF SEVERN TRENT LABORATORIES IS STRICTLY PROHIBITED. THIS UNPUBLISHED
WORK BY SEVERN TRENT LABORATORIES IS PROTECTED BY STATE AND FEDERAL LAW OF THE
UNITED STATES. IF PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL
APPLY:

©COPYRIGHT 1999 SEVERN TRENT LABORATORIES, INC. ALL RIGHTS RESERVED.

Approved by:

Date

Lnborn t on c s
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1.0 SCOPE AMD APPLICATION
*:;»

1.1 This method can be used to determine the concentration of various semi-volatile organic compounds
(SVOC) in groundwater, TCLP and SPLP leachates, soils, sediments, waste, and solid sample extracts.
The attached quantitation report (Appendix B) lists the routine target compounds,, the retention times of the
target: compounds, the characteristic ions of the target compounds, and the internal standard association of
each target compound.

1.2 The reporting limit (RL), the method detection limit (MDL), and the accuracy and precision limits for the
target: compounds are given in Section 5 of the current revision of the STL Savannah Laboratories'
Laboratory Quality Plan.

2.0 SUMMARY OF METHOD
2.1 A measured volume or weight of sample is extracted using an appropriate extraction procedure. The

extract is dried, concentrated to a volume of l.OmL, and analyzed by GC/MS. Qualitative identification of
the target: compounds in the extract is based on the retention time and the mass spectra determined from
standards analyzed on the same GC/MS under the same conditions. Quantitative analysis is performed
using the internal standard technique with a single characteristic ion.

2.2 This procedure is based on the guidance provided in SW-846 Method 8270C.
3.0 SAFETY
3.1 Use good common sense when working in tine lab. Do not perform any procedures that you do not

understand or that will put you or others in potentially dangerous situations.
3.2 The toxicity or carcinogenicity of each reagent: used in this method has not been precisely defined, Each

chemical compound should be treated as a potential health hazard. Exposure to these chemicals must be
reduced to the lowest level possible. Lab coats, gloves, and lab glasses or face shield should be worn while
handling extracts and standards. Standard preparation,, addition of the internal standard solution, and
sample extract dilution should be performed in a hood or well ventilated, area.

3.3 Material Safety Data Sheets (1V1SDS) are available to the analyst at each lab division. These sheets specify
the type of hazard that each chemical poses and the procedures that are used to handle these materials
safely.

3.4 The exit vent of the splitless injector must: have a carbon trap in-line to collect the semivolatile compounds
that are vented during the injection of the extract. The traps should be changed every three months and
disposed of in accordance with STL-SL SOP CA70: Waste Management.

4.0 INTERFERENCES
4.1 Method interferences may be caused by contaminants in solvents, reagents, or glassware. Glassware and/or

extraction vessels that have not been properly cleaned may contribute artifacts that make identification and
quantification of the target compounds difficult. Elevated baselines may be due to oils, greases, or other
hydrocarbons that may be extracted from improperly cleaned glassware or extraction vessels.

4.2 Matrix interferences may be caused by contaminants that are extracted from the sample matrix. The sample
may require cleanup or dilution prior to analysis to reduce or eliminate the interferences. Sample extracts
that contain high concentrations of non-volatile material such as lipids and high molecular weight: resins
and polymers may require the optional GPC cleanup prior to analysis. The GPC cleanup is generally not
effective in removing non-target material that is associated with common petroleum products such as diesel
or waste oil.

Lab o r a t o r i e s
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Secondary ions may be used for quantification if there is interference with the primary quantitation ion. If a
secondary ion. is used for quantification, the concentration/response relationship of the secondary ion must
be established. The secondary ion must meet the same calibration criteria, as the primary ion.

5.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

MATRIX

Aqueous
Soil/
Sediment
'Waste
TCLP

Preservative/
Storage
none; 4C
none; 4C

none; 4C
none; 4C

Routine
Container
1-L amber
500-mL

Glass
1 -L amber

Sample
Hold Time
7 days
14 days

14 clays
7 days from TCLP
leaching procedure

Extract
Hold Time
40 days
40 days

40 days
40 days

Refrigerator temperature acceptance criterion is less than 6C with no frozen samples.
6.0 APPARATUS AND MATERIALS
6.1 Gas chromatograph- Hewlett-Packard (HP) 5890 or equivalent with compatible autosampler, splitless

injector, and direct capillary interface. The exit vent: of the splitless injector must have a carbon trip in-line
to collect the semivolatile compounds that are vented during the injection of extracts. The carbon traps
should be changed every three months.

6.2 Mass spectrometer- HP5971 „ HP5972, HP'5973 or equivalent
6.3 Recommended Capillary coIumn-HP-5MS, 30m x 0.25mm ID x 0.25um film thickness or equivalent

column.
6.4 Data system- compatible with GC/MS system
6.5 Microsyringes- appropriate volumes
6.6 Volumetric flasks, Class A-appropriate volumes
6.7 Autosampler vials and: crimper, compatible with autosampler
7.0 REAGENTS

Reagents must be tracked in accordance with STL-SL SOP AN44: Reagent Traceability.
1.1 Methylene chloride-pesticide residue grade, for preparation of standards
7.2 Acetone-pesticide residue grade, for preparation of standards

La b o r a t o r . e s
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8.0 STANDARDS
The preparation of the calibration standards must be tracked in accordance with STL-SL SOP AN41:
Standard Material Traceability. General guidance on the preparation, of standards is given in sTL-SL SOP
AN43:: Standard Preparation.

— The lab should purchase certified solutions from STL-SL approved vendors, if available. The lab should
prepare standards from neat materials only if a certified solution is not available, See STL-SL SOP AN43
for guidance for standard preparation from neat materials.

8.1 Preparation of the Stocks from Neat Standards
The steps for the preparation of primary stock standards from neat materials are given in STL-SL SOP
A.N43: Standard Preparation. The standards should be prepared in methylene chloride but may require
other solvents to dissolve the material.

8.2 Preparation the calibration standards from the stock standards
A minimum of five calibration standards are prepared. The concentrations of the stock standards axe in the
1000-10000ug/mL range. The recommended standards are listed in Section 10 .2 . The lowest level standard
should be at the equivalent of the reporting; limit and the rest of the standards should define the working
range of the detector. Note that six calibration levels are required for a second order regression curve and
seven calibration points are required for a polynomial regression curve (see SW-846 Method 8000B).
Internal standards should be added to each standard to give a final concentration of 40 ug/mL.
Each lab should develop controlled recipes that can be posted or maintained in appropriate logbooks.

9.0 SAMPLE PREPARATION
9.1 The sample extraction procedures are given in the following SOPs:

Matrix - ~
Aqueous, TCLP leachates
Aqueous, TCLP leachates
Soils/Sediments
Wastes

SOP
EX30
EX35
EX40
EX42

Extraction Technique
Continuous Liquid-liquid Extraction
Separately Funnel
Sonication
Waste dilution

9.2 The sample concentration procedures are given in STL-SL SOP EX 50: Zymark Nitrogen Concentration.
9.3 Gel permeation chromatography (GPC-S'TL-SL SOP EX61) may help to eliminate or minimize matrix

interferences in a limited number of samples. The GPC cleanup is generally not effective on samples
containing petroleum products.

La b o r a t o r i e s
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10.0 PROCEDURE
10 . 1 Instrument Conditions

Instrument conditions may vary according to the sensitivity of each instrument. The following conditions
are provided for guidance. The lab must optimize and document the conditions used for the analysis of
SVOC by GC/MS.
Recommended Column:

HP-5MS 3()m, x 0.25mm ID x 0.25um film thickness or equivalent
Column flow: Approximately ImL/min helium
GC Oven temperatures:

Initial column temperature: 45 C for 3 minutes
Column temperature program: 10C per minute
Final column temperature: 300C (until at least one minute past the elution time of Benzo (g,h,i)
perylene).

GC injector parameters
Injector temperature: 250-270°C
Injection type: split, approximately 1 : 10 or splitless injection
Injector liner 4mm ID quartz or 4mm glass, deactivated (single "Gooseneck")
Sample injection volume: l-2uL

Mass Spectrometer and interface parameters
Mass spectrometer interface: 300C
Mass spectrometer source temperature: Factory Set
Mass range: 35-500amu, with a scan time of 1.0 scans per second or greater

10.2 Calibration
A minimum of five calibration standards are prepared and analyzed. The recommended TCL standards
are 10, 50, 80, 100,200, and 350ug/mL. The recommended Appendix IX concentrations are 10, 20, 50, 80,
100, 120, and 160ug/mL. The lowest level standard should be at or below the equivalent of the reporting
limit and the rest of the standards should define the working range of the detector. Note that six calibration
levels are required for a second order regression curve and seven calibration points are required for a
polynomial regression curve (see SW-846 Method. 8000B).

10 .2 . 1 Fifty nanograms of DFTPP must be analyzed at the beginning of each 12-hour clock as a check on the
"tune" of the mass spectrometer. Meeting the tuning criteria, demonstrates that the instrument is measuring
the proper masses in the proper ratios. The DFTPP analysis takes place under the same instrument
conditions as the calibration standards and samples except that a different: temperature program can be used
to allow for the timely elution of DFTPP. All other instrument conditions must be identicai-the mass range,
scan rate, and multiplier voltage.

1 .0 .2 . 1 . 1 Prepare a 50 ng/uL solution of tune/ column, evaluation standard containing each of the following
compounds at 50 ug/mL in methylene chloride: DFTPP, pentachlorophenol, p,p'-DDT, and benzidine,

10 .2 . 1 .2 Analyze a luL aliquot of the tune/column evaluation solution.
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10.2 . 1 .3 Evaluate the DFTPP peak.
-The chromatogram should exhibit acceptable baseline behavior and the DFTPP peak should be
symmetrical.
-The spectrum of the DFTPP must meet the criteria listed in the SOP Summary (Appendix A). Background
subtraction must be straightforward and designed only to eliminate column bleed or instrumental
background. Scans +/- 2 scans from the apex, can be evaluated for the DFTPP criteria. Consecutive scans
within this range may be averaged to meet the criteria.
NOTE: The DFTPP analysis should be evaluated as to the relative size of the DFTPP peak under the m/z
198 profile. A benchmark area window should be established for each instrument and data system. Area
outside of this window suggests instrumental problems such as a bad injection, clogged autosampler
syringe, leaking injector, reduced or elevated detector sensitivity, improper electron multiplier voltage
selection, wrong tune method or tune file selected for this analysis, PFTBA valve left open, etc.
If the DFTPP fails to meet the criteria, the instrument may require tuning (manually or automatically with
PFTBA). Depending on the nature of the results from the DFTPP analysis, other corrective measures may
include remaking; the DFTPP standard, cleaning the mass spectrometer source, etc.

10.2 . 1 .4 Benzidine and pentachlorophenol should be present at their normal responses with no peak tailing visible.
This is a good check on the system: if pentachlorophenol (a CCC) does not respond well, the calibration
standard should not be analyzed. Perform injector port and column maintenance and reanalyze the
tune/column evaluation standard.
The percent breakdown of p,p'- DOT is calculated using the following equation. The percent, breakdown
should not exceed 20%.

%Breakdown:::: • (areaDDE + areaDDD) •xlOO(areaDDT + areaDDE + areaDDD)
Areas from the total ion chromatogram are used to calculate DDT breakdown.

10.2.2 After the DFTPP criteria and column evaluation criteria have been met, the initial calibration standards are
analyzed

10.2.2. 1 Prepare the initial calibration standards. The lowest calibration standard should be at the RL and the rest: of
the standards will define the -working range. See section 110.2 for guidance regarding calibration levels,

10.2.2.2 Set up a sequence and analyze the calibration standards. The injection volume must be the same for the
calibration standards and all sample extracts.

10 .2 .3 Identify the internal standards, surrogates, and the target compounds. The data, system must be updated
with the proper retention times and ion data.
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10.2.4 Calculate the relative response factor for each compound as follows:

(Als)(Cx)
where

Ax = area of the characteristic ion for the compound being measured
Ais :=: area of the characteristic ion for the internal standard associated with the compound

being measured
(See the attached quantitation report for a list of the compounds that are associated with
the correct internal standard)

Cx = concentration of the compound being; measured (ug/rnL)
Cis = concentration of the internal standard (40ug/mL)

Secondary ions may be used for quantification if there is interference with the primary quantitation ion. If a
secondary ion. is used for quantification, the concentration/response relationship" of the secondary ion must
be established. The secondary ion must meet the same calibration criteria as the primary ion.

10.2.5 Calculate the average relative response factor (RE.F1V|) for each, target compound and each surrogate
compound:

RRF1 + RRF2 + KRF3.... + RRFnRRFmg = ————————————————n
RRF1 = relative response factor of the first standard
RRFn =: relative response factor of the last standard
n = number of calibration standards
NOTE: As noted previously, some target: compounds may have fewer than five calibration standard levels.

10.2.6 Calculate the standard deviation (SD) for the initial calibration standards:

ni
rn Ii.U->' — -l n-1

10.2.7 Calculate the relative standard deviation (%RSD) of the target compounds in the calibration standards.

RRJt* avg
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10 .2 .8 Evaluation of the Initial Calibration
The initial calibration is evaluated specifically for the calibration check compounds (CCC) and the system
performance check compounds (SPCC). The CCC and SPCC criteria are given in the SOP Summary
(Appendix A), The %RSD criteria for CCC and minimum RRF for SPCC must be met before the analysis
of sample extracts can begin. — -
If the CCC and SPCC criteria are not met, action must be taken to bring the analytical system into
compliance with the criteria. This action, may include injection port maintenance, source cleaning,
changing the column, or replacement of injection port lines and assembly. In any case, if the criteria are not
met, the initial calibration must be repeated. The analyst must be aware of the 12-hour clock for the DFTPP
analysis. The DFTPP criteria must be met prior to the analysis of the calibration standards.

10 .2 .8 After the initial calibration criteria (CCC/SPCC) have been met, each target: is evaluated for linearity.
If the %RSD of the target compound is less than or equal to 15%, the average response factor can
be used for quantitation of samples.
If the %RSD of the target compound is greater than 15%, a regression curve (linear, quadratic, etc) must be
used for the quantitation of samples. A regression curve may also be used for the compounds that have
%RSD less than 15%. The results can, be used to plot a calibration curve of response ratios-Ax/Ais is
plotted on the y-axis; Cx/Cis is plotted on the x-axis where
Ax = area of the characteristic ion for the compound being measured
Ais ==: area of the characteristic ion for the internal standard associated with the compound being measured (See
attached quantitation report for a list of the compounds that are associated-with the correct internal standard)
Cx = concentration of the target: compound being measured (ug/mL)
Cis :=: concentration of the internal standard (ug/mL)
A linear, quadratic, or higher order regression fit may be used to define the concentration/response
relationship. If the correlation coefficient of the regression curve is greater than 0.99, the curve can be
used to quantify samples, Regression curves may be forced through zero but it is recommended that the
curve be evaluated without forcing through zero first and then with the curve forced through the origin.
The analyst must ensure that the type of regression curve selected accurately defines the
concentration/response relationship over the entire concentration range.
NOTE: Linear regression curves must: be used for South Carolina DHEC compliance samples. See pre-
project plans and client: QAPPs for other exceptions to using non-linear curve fitting.
When more calibration levels are analyzed than required, individual compounds may be eliminated from
the lowest or highest calibration levels(s) only, If points or levels are eliminated, analyte concentration in
samples must fall within the range defined by the resulting curve. In no case should individual points in the
middle of the calibration curve be eliminated without eliminating the entire level.
8000B exception: evaluation of the "grand mean": If the average %RSD of ALL (all targets including CCC
acrid SPCC) compounds in the initial calibration is less than 15%, the average response factor can be used for
quantitation of all target compounds. The recommended course is to use regression curves, as described above,
to quantify targets where the %RSD criterion (<=15%) is exceeded.
NOTE: If a target compound that passes by the "grand mean exception" is detected (>RL), the PM is
notified via an anomaly report or case narrative. If the targets are <RL, no notification is required,
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10.3 Continuing Calibration Verification
At the beginning of each 12-hour clock, the tune of the instrument must be checked by the analysis of the
tune/column evaluation solution ( 10 .2 . 1 . 1 ) . The tune and column evaluation criteria ( 10 .2 . 1 . 3 and 10 .2 . 1 .4 )
must be met before the analysis of the calibration check standards can take place.
After the tune and column evaluation criteria have been met, a continuing calibration check standard(s) is
analyzed. The continuing; calibration standard should be at a mid level concentration. The CCC and SPCC
criteria (SOP Summary, Appendix A) must be met before the analysis of samples can take place. The percent
difference (%D) is calculated as follows:

%D RRFavg - RMFccv
RRFavg •®100

where
RRFavg = average response factor from initial calibration
RRFccv = response factor from the check (12-hour) standard-calibration veri.fica.tion
The percent: drift (%Drift) may also be used to evaluate the change/deviation of the curve:

10.3.2

KDrifi Ci.
where
Ci = Calibration Check Compound standard concentration (ug/mL)
Cccv == measured concentration using the selected quantitation method (ug/nril.)
NOTE: The SPCC criteria. (10.3.8) must be met even if the regression curve option is used for quantitation.
If these criteria are not met, corrective action must be taken. The corrective action may include reanalysis
of the calibration check standard or preparation of a new secondary stock standard and reanalysis of the
calibration check standard. If subsequent: analysis of the standard is still out of criteria, a new initial
calibration curve must be analyzed and evaluated.
The continuing calibration verification standard (CCV) must; also be evaluated for internal, standard retention
time and response.
If the retention time of any internal standard changes by more than 30 seconds from the last 12-hour calibration
check, the analytical system must be inspected for problems and corrective action instituted.
If the extracted ion current profile (EICP) area for any of the internal standards in the CCV changes by more
than a factor of'two (-50% to +100%) from the last initial calibration sequence, the analytical system, must be
inspected for problems and corrective action instituted.

Lnboratones
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Samples Eire analyzed only after the DFTPP criteria, column evaluation criteria, and the calibration
verification criteria have been met. The analytical system must be evaluated every 12 hours by the analysis
and evaluation of the tune/column evaluation standard and a. mid-level calibration standard.
ANALYSIS SEQUENCE

INITIAL CALIBRATION
Tune/Column Evaluation Standard
Clock starts at injection
Calibration standards-
Minimum of five call levels

Samples analyzed until the 1 2-hour clock
expires

CONTINUING CALIBRATION
Tune/Column Evaluation Standard
Clock starts at injection
Mid point calibration verification
Optional RL: Standard- low point on cal curve

Samples analyzed until 12-hour clock expires

10.4. 1 Remove the sample extracts to be analyzed from the refrigerator and allow the sample to come to ambient
temperature.

10 .4 .2 Add 20-uL of the internal standard mix (2000 ug/mL) to each 1.0 niL aliquot of the sample extract. The
concentration of the internal standard in the extract is 40 ug/mL.

10.4.3 Mix the contents of the autosampler vial by inverting several times.
1 .0.4.4 Analyze the samples using the same analytical conditions used for the initial and continuing calibration

standard. Determine the concentration of the samples and QC items using the procedures of Section 11. li-
the concentration of a sample is above the highest calibration standard, the sample must, be diluted and
reanalyzed.
NOTE: Unless otherwise specified by a client QAPP, results from a single analysis are reported as long as

the largest: target analyte (when multiple analytes are present) is in the upper half'if the calibration
range. When reporting results from dilutions, appropriate data, flags should be used or
qualification in a case narrative provided to the client. For TCLP analyses, every reasonable effort
should be madelo achieve the regulatory level with out instrument overload,

For clients who require we provide lower detection limits, a general guide would be to report the dilution
detailed above and one additional run at a dilution factor 1/10 of the dilution with t the highest: target in the
upper half of the calibration curve. For example, if samples analyzed at a. 1/50 dilution resulted in a target in
the upper half of the calibration curve, the sample would be analyzed at a dilution factor of 1/5 to provide
lower RLs.

Labora to r i e s
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The dilution factor is calculated by dividing the volume of sample extract in microliters into 1000. For
example, if lOOuL of a sample extract: are diluted to final volume of l.OrnJL, the dilution factor is 10.
(1000/100 : = = : 10). The following table gives some dilution factors:

Dilution Preparation
uL extract-Vext

1000
500
200
100
50
20

uL MeCI2

0
500
800
900
950
980

volume of dilution
(Vclil-uL)

1000
1000
1000
1000
1000
1000

uL ISTD
(2000u£/mL)-Vistd

20
10*
16*
18*
19*
20*

DF

1
2
5
10
20
50

"assumes dilution of a l.OmL extract or IrnJL aliquot of acn extract that has been spiked with the internal
standard at 40ug/mL using 20ul of a 2000ug/mL internal standard solution
The concentration of internal standards must remain constant for all extracts and extract: dilutions at
40ug/mL. The following equation can be used to determine the volume of'the 2000ug/mL internal standard
solution to add to an extract when a dilution is prepared from an extract that has already been spiked with
the internal standard solution:

Vistd = volume of 2000ug/mL internal standard to add to the diluted extract (u.L)
Vext = volume of extract used to prepare the dilution (uL)
Vdil = final volume of the dilution (uL)-1 OOOuL (1 .OmL)

••11
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11 .0 DATA ANALYSIS/CALCULATIONS
1 1 . 1 Qualitative Analysis;
1 1 . 1 . 1 Target: Compounds

A target compound is identified by the visual comparison of the sample mass spectrum with the mass
spectrum of the target compound from the daily calibration standard or a reference spectrum of the target
compound stored in a library generated on the same instrument or a standard spectral library such as the
NIST/NBS.

1 . 1 . 1 . 1 . 1 Two criteria must: be met in order to positively identify a compound.
1) elution of the sample component within +/-0.06 RRT (relative retention time) units of the daily

standard containing; that compound.

retention time of the target compound
retention time of the associated internal standard

2) correspondence of the target compound spectrum and the standard component mass spectrum
1 1 . 1 . 1 . 2 All ions present in the standard component mass spectrum at a. relative intensity greater than 10% (most:

abundant ion = 100%) should be present in the sample component mass spectrum. Other ions may be
present in the sample component. Coelution of a. non-target compound with a target compound will make
the identification of the target: compound more difficult. Ions due to the non-target compound should be
subtracted from the sample component spectrum as part of the background to account for the discrepancy
between the sample spectrum and the standard spectrum.

1 1 . 1 . 1 . 3 The relative intensities of the ions present in the sample component spectrum should agree within +/- 30%
of the relative intensities of the ions in the standard reference spectrum. For example, an ion with an
abundance of 50% in the reference spectrum should have a corresponding abundance between 20% and
80% in the sample component spectrum.

1 1 . 1 . 1 .4 If the above criteria are not met exactly, the analyst should seek help from a senior analyst or supervisor. If
there is sufficient evidence to support the identification of the component, then the component is identified,
quantified, and reported.

1 1 . 1 . 2 Tentatively Identified Compounds
For samples containing components not associated with the calibration standards, a library search on a
reference library, such as the NIST/NBS, may be conducted in order to identify the non-target compounds.
Only after visual comparison between the sample spectra and the library-generated reference spectra will
the mass spectral analyst assign tentative identification..

1 1 . 1 .2 . 1 Relative intensities of the major ions (masses) in the reference spectra (ions >10% of the most abundant
ion) should be present in the sample spectrum.

1 1 . 1 .2 .2 The relative intensities of the major ions should agree within +/-30%.
1 1 . 1 . 2 . 3 Molecular ions present in the spectrum should be present in the sample spectrum.

Labo r a t o r i e s
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1 1 . 1 .2 .4 Ions present in the sample spectrum, but not in the reference spectrum, should be reviewed for possible
subtraction from the sample spectrum because of over-lapping or co-eluting peaks.

1 1 . 1 . 2 . 5 Ions present in the reference spectrum, but not in the sample spectrum, should be reviewed for possible
subtraction from the sample spectrum because of coeluting peaks.

1 1 . 1 .2 .6 If, in the opinion of the analyst, there is enough evidence to support the tentative identification of a
compound even though the above criteria is not met exactly, the peak may be considered tentatively
identified. The analyst should consult senior analysts or the mass spectral interpretation specialist if there
are any questions concerning an interpretation of spectra.

1 1 . 1 .2 .7 The estimated concentration of the tentatively identified compound (TIC) is calculated using the total ion
area of the tentatively identified peak and total ion area of the nearest internal standard that has no
interferences, The calculations assume that the same volume is injected for standards and samples.
Aqueous

A\ F~> AREAtic ® — ®DFAREAis V

where
Cis _== concentration of the internal standard (ug/irnL)
AREAis = total ion peak area of the internal standard
AREAtic= total ion peak: area, of the TIC
F = final volume of extract (ml,)
V = volume of sample extract (L)
DF = dilution factor

Soils

r/vTIC (ug/kg,dw) = -----»::»»----»- ® AREAtic ® •AREAis (W)(solids)

where
Cis = concentration of the internal standard, ug/inl,
AREAis = total ion peak area of the internal standard
AREAtic= total ion peak area of the TIC
F = final volume of extract mL
W = weight of sample analyzed (kg)
solids = decimal equivalent: of percent solids

Labo r a t o r i e s
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1 1 .2 Calculations for Samples-Internal Standard Technique
These calculations assume that the same volume is injected for standards and samples and that the
standards and samples have the same concentration of internal standard.

1 1 .2 . 1 Aqueous Samples
1 1 .2 . 1 . 1 If the relative response factor is used, the calculation for samples is:

A K Cis Fconcentration(ue/L) •• — ® ——— <8> — ®DF' Ais RRFavg V

where
Ax :== area of the characteristic ion of the compound being, measured
Ais = area of the characteristic ion of the internal standard
Cis = concentration of the internal standard (ug/mL)
RRFavg = average response factor of the compound being measured
F = final volume of extract (mL)
V = volume of sample extracted (L)
DF = dilution factor

1 1 .2 . 1 .2 If a regression curve is used, the concentration is given:

Fconcentration(ug/L) - Ccurve ® — <& DF

where
C,.m(. = concentration from curve (ug/mL)
F = final volume of extract (mL)
V == volume of sample extracted (L)
DF = dilution factor

1 1 .2 . 1 .3 The reporting limit: (RL) for each sample is given:

RL(ug/L) = RLqap ® ------- ® - - - - <8> DFFqap V
where

F = final volume of extract (mL)
Fqap ==: 1 .OmL
Vqap= l.OL
V = volume of sample extracted
DF = dilution factor, The SL CQAP Table 5 RL(RLqap) assumes a DF of 1.

NOTE: If V = SOOrnL to 1200mL, assume that Vqap/ V = 1 in the calculation of the reporting limit.



1 1 .2.2 Soils
1 1 .2 .2 . 1 If the relative response factor is used, the calculation for samples is :
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concentration(ug/kg,dw) ::::
A v / \" ij

Ais RRFavg (W)(solids)

where
Ax =
Ais =
Cis =
RRFavg =
F =
W =
solids := (percent solids)/100
DF = dilution factor

area of the characteristic ion of the compound being measured
area of the characteristic ion of the internal standard
concentration of the internal standard (ug/rnL)
average response factor of the compound being measured
final, volume of extract: (rnL)
weight of sample extracted (kg)

1 1 .2.2.2 If the regression curve is used, the concentration is given:

conc(ug/kg,dw) ~ Ccurve ® F
(W)(solids) •®DF

where
Ccurve = concentration from curve(ug/mL)
W :== weight of sample extracted (kg)
F = final, volume of extract (mL)
solids = (percent: solids)/100)
DF = dilution factor

1 1 . 2 .2 .3 The reporting limit (RL) for each sample is given:

RL = RLqap® Wqap
Fqap (W)(solids) •®DF

where
F = final volume of extract (mL)
W = weight of sample extracted (kg)
solids = (percent solids)/! 00

The SL CQAP assumes Wqap = 30g, solids = 1, Fqap = l.OmL, and DF = 1.



STL-SL Standard Operating Procedure
SMOS-01.07.00:6

Effective Date: 02.07.00
Page 16 of 21

12.0 QUALITY ASSURANCE/QUALITY CONTROL
12 . 1 The analytical batch consists of up to twenty client samples and the associated QC items that are analyzed

together. The matrix spike and LCS frequency is defined in AN02: Analytical Batching. STL-SL SOP AN02
also describes the procedure for evaluating batch-specific QC. The QA/QC criteria are summarized in the SOP
Summary (Appendix A).

12.2 Initial Demonstration of Capability (IDOC) to Generate Acceptable Accuracy and Precision
Each analyst must participate in the analysis of samples by this procedure in accordance with STL-SL SOP
CA92: Evaluation oflDOCs.

12.3 Method Detection Limit
The method detection limit is determined in accordance with STL-SL SOP CA90.

13.0 PREVENTIVE MAINTENANCE
Preventive maintenance items will be added at a later date. See Section 10 of the current STL-SL
Laboratory Quality Manual.

14.0 TROUBLE-SHOOTING
Trouble-shooting items will be added at a later time.

15.0 REFERENCES
15 . 1 STL Savannah Laboratories' Laboratory Quality Manual current revisions.
15 .2 Method 8270C: Test Methods for Evaluating Solid Wastes, Third Edition, SW-846; U.S. EPA Office of

Solid 'Waste and Emergency Response: Washington, DC.

Labor . -Uoncs
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MATRIX;
Aqueous
Soil/
Sediment:
Waste
TCLP

Preservative/
Storage
none; 4C
none; 4C
none; 4C
none; 4C

Routine
Container
1-L amber
500-mL
Glass
1 -L amber

Sample
Hold Time
7 days
14 days
14 days
7 days;

Extract;
Hold Time
40 days
40 days

40 days
40 days

ANALYSIS SEQUENCE
INITIAL CALIBRATION
Tune/Column Evaluation Standard
Clock starts at injection
Calibration standards-
minimum of five cal levels

Samples analyzed until the 12-hour clock expires

CONTINUING CALIBRATION
Tune/Column Evaluation Standard
Clock starts at injection
Mid point calibration verification standard
RL Standard (lowest: point on calibration curve if
required by client or state-specific QAP)
Samples analyzed until 12-hour clock expires

SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION (DFTPP)
m/e
51
68
69
70
127
197
198
199
275
365
441
442
443

Ion Abundance Criteria (1)
30-80% of mass 442

Less than 2.0% of mass 69
Present

Less than 2.0% of mass 69
25-75% of mass 198

Less than 1% of mass 198
Base peak, 100% relative abundance

5. 0-9.0% of mass 198
10-30% of mass 198

Greater than 0.75% of mass 198
Present but less than mass 443

40- 110% of mass 198
15.0-24.0% of mass 442

(1) 8270 criteria taken from CLP OLMO4.0 (January 1998). The use of alternate criteria, is expressly
allowed in SW-846 Method 8270C.

Ct M LU Hd H W 4J U

lllll
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APPENDIX A
8270C SOP SUMMARY
CALIBRATION ACCEPTANCE CRITERIA
Calibration Check Compound'; - CCC
Phenol, 1,4-Dichlorobenzene, 2-Nitrophenol, 2,4-Dichlorophenol, Hexachlorobutadiene, 4-Chloro-3-methylphenol,
2,4,6-Trichlorophenol, Acenapthene, N-Nitrosodiphenylamine, Pentachlorophenol, Fluoranthene, Di-n-
octylphthalate, Benzo(a) pyrene
System Performance Check Compounds-SPCC
N-Nitrosodi-n-propylamine, Hexachlorocyclopentadiene, 2,4-Dinitrophenol, 4-Nitrophenol

Initial Calibration
CCC: <= 30% RSD
SPCC: RRFavg >== 0.050

Continuing Calibration*
CCC: <= 20% difference from
SPCC: RRF>= 0.050

initiaJ calibration,

"If CCC and/or SPCC do not meet the slated criteria, all targets that are reported must meet the CCC criteria.
NOTE: The CCC and SPCC criteria must be met even if the calibration curve option is used for quantitation.,
If the CCC and SPCC criteria do not pass, a new calibration curve must be prepared and analyzed.
The results for all target compounds are evaluated for linearity. If the %RSD is less than 15%, the calibration
is assumed linear through the origin and the average response factor can be used for quantitation. If the average
response factor for the target: exceeds 13% (including any CCC), the analyst must use the calibration curve
option.
NOTE: The lab has the option of using a regression curve for all analytes.
A linear, quadratic, or higher order regression fit may be used to define the concentration/response
relationship. If the correlation coefficient: of the linear regression curve or the coefficient of determination
of a higher order fit is greater than 0.99, the curve can be used to quantify samples. The analyst must
ensure that the type of regression curve selected accurately defines the concentration/response relationship
over the entire calibration range. The minimum number of calibration standards required for a regression
curve are given in the following table:

Type of curve
Linear (first order)
Quadratic [second order]
Polynomial(third)

Minimum Number of Calibration! Points
5
6
7
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Time/Column Evaluation Standard
DFTPPSOng
Fentaehloropheno! - 50ng
Benzidine - 50ng
p,p'-DDT 50ng

Frequency
Prior to analysis of calibration standards
every 12 hours

Initial Calibration After Tune Check and when calibration
verification standard fails acceptance
criteria. AH initial calibration standards

Continuing Calibration
Verification

Internal Standard Areas

After tune check; every 12 hours prior
to analysis of samples

Evaluate all standards and samples

Acceptance criteria^
.—————————-• —

DFTPP - within criteria

Fentachiorophenol and benzidine - present
at usual response with no peak tailing
visible
P,p'-DDT - %breakdovvn <20%

CCC: %RSD < 30%SFCC:RRFavg> 0.050 ^
Use regression curve for quantitation u
%R8lf for any target compound exceeds
15%

CCC: %DiiTerenee <= 20%
Or %Drift <= 20%

SPCC: RRF >= 0,050__———————-——————
Areas in continuing calibration
verification must be 50% to +200% of
previous initial calibration sequence
Areas in samples should be evaluated for
gross error, Consult supervisor
Retention time of internal standard must
be +/.30 seconds from internal standard in
previous CCV.

Corrective Action
.——————— —•—

-Evaluate alternative scans
-Reanalyze and evaluate
-Retune and reanalyze
-Clean source, retime, reanalyze^
————. ——————•

-Reanalyze
-Perform injector port maintenance ana
reanalyze
=Cut more than usual length ot column
and reanalyze
-Replace column
___„————————--=—————

-Reanalyze standard(s)
-Prepare new st3ndard(s) and reanalyze
-Perform injector port maintenance and
reanalyze standards
-Retune and reanalyze standards
-Replace column and reanalyze
standards . ,-Clean source and reanalyze staudaros-————-—————'——
-Reanalyze standard
-Prepare new standard and reanalyze
-Recalibrate

-Evaluate chromatograrn, spectra, and
integrations
-Reanalyze extract
-Perform instrument maintenance and
reanalyze extract
.Re-extract and reanalyze if sufficient
sample available
-Recalibrate

Labo r a t o r i e s
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Evaluate for all samples and OC items it
extract is not diluted OR
If diluted, where >RL

Lab Control Standard (LCS) -
QAP subset

Matrix spike (MS) ^
Matrix spike duplicate (MSu)

RL Standard (reporting limit)

Initial Demonstration of
Capability (IDOC)

Method Detection Limit (MDL)

Within STL-SL LQM Control Limits

All targets < RL in LQM

Within STL-SL LQM Control Limits
per batch
See STL SOP AN02

per batch if sufficient sample
volume/weight supplied
See AN02

Daily (optional)-lowest point on
calibration curve if required by client or
state-specific QAP

Within STL-SL LQM Control Limits

Detected at reasonable sensitivity

Accuracy and precision within method
specified criteria

Annually for each routine matrix
See STL SL SOP CA90

Evaluate according to STL-SL SOP

-Evaluate chrornatograrn, specisa, and
integrations
-Reanalyze extract(s)
-Re-extract and reanalyze if sufficient
sample available
-Evaluate chrornatograrn, spectra, and
integrations
-Reanalyze extract
-Follow guidance in STL-SL SUr
AN02
-Evaluate chrornatograrn, spectra, and
integrations
-Reanalyze extract
-Follow guidance in STL-SL SOP
AN02
-Evaluate chromatogram, spectra, and
integrations
-Reanalyze extract
-Follow guidance in STL-SL
ANQ2
-Evaluate integrations and spectra; -
Reanalyze
-Prepare new standard and reanalyze^
-Evaluate data
-Reanalyze extracts if warranted
.Re-extract and reanalyze for targets
thai fail criteria
Evaluate according to STL-SL bus*
CA90

IS ai v 3 n n a n |L a bo r a t o r i e s
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Data File : /ghem/SM/MSE5973 .. i/ l e0107 .,b/eq612 . d
Report: Date : 0 7 - Jan - 2 0 0 0 10 :19

Page 1

Data, fileLab Snip Id
Inj DateOperator
Smp Info
Misc Info
CommentMethod
Meth Date
Cal Date
Als bottleDil Factor
Integrator

Savannah Laboratories
Semi vo1at i1e REPORT SW-8 46 Method 8 270 C

/chem/SM/MSE5973 . i/ l e0107 , .b/eq612 , d
SMTCL-200 Client Snip ID: SMTCL-200
07-JAN-2 0 0 0 0 8 : 5 ( 5

Inst ID: M S E 5 9 7 3 . 1
1 / 7 / 0 0
SMTCL-200 SMC03-7- 1
/ c h e m / SM / MS E 5 9 7 3 .. i /1 e 010 7 ., b / e - b 8 2 7 0 C - m. m
07-J a n -2000 10 : 1 : 9 istingl. Quant Type: ISTD
2 8 - DEC - 19 9 9 19 : 4 5 Ca 1 F i 1 e :: e q 5 8 2 . d2 Co n. t i nu i ng C a 1 i br at i on S amp 1 e
1 . 0 0 0 0 0
HP RTE Compound Sublist : 1 1 9 9 { 3 5 0 } . s u b

Target Version: 3 . 4 0Processing Host: cserverl

Compounds

* 1 l,4-Dichlorobenzene-d4
2 1,4-Dioxane
3 Pyridine"
4 N-Nitrosoditnethylamine

S 5 2-Fluorophenol
$ 6 Phenol-dS

7 Ani1ine
8 Phenol
9 Bis {2-chloroethyl)ether

10 2-Chlorophenol
11 1,3-Dichlorobenzene
12 1,4-Dichlorobenzene
13 Benzyl Alcohol
14 1,2-Dichlorobenzene
15 2-Methylphenol
16 bia(2-Chloroisopropyl)ether
17 N-Nitroso-di-n-propylamine
18 3fc4-Methylphenol
19 HexachloroeChane

* 20 Naphthalene-dS
$ 21 Nitrobenzene-d5

22 Nitrobenzene
23 Isophorone
24 2-Nitrophenol
25 2 , 4-Dimethyphenol
26 Bis(2-chloroethoxy)methane

QUANT SIG
MASS RT EXP RT REL RT RESPONSE

AMOUNTS
CAL-AMT ON-COL
( NG) ( NG)

152
SB
79
42

112
99
93
94
63

128
146
146
108
146
107

4S
70

107
1 17
1 36

32
77
82

139
122

93

5 .
2 .
2 .
2 .
3 .
4 .
4 .
4
4
4
5
5
5
5
5
5
5
5
5
6
5
S
e
6
6
6

109
2 8 4
573
5 6 3

. 7 6 4

. ' 7 6 8

. 7 8 8

. 7 7 8

. 8 6 1

. 9 12

. 0 6 8

. 1 20

. 2 9 5

. 3 3 7

. 4 4 0

. 471

. 6 3 7

. 6 1 3 6 .
. 6 7 8
. 6 2 0
.7 12
. 792
. 0 8 2
. 175
. 2 3 7
.36 .2

5 .
2 .
2 .
2 .
3 .
4 .
4
4
4
4
5
5
5
5
5
S
5
S
5
6
5
5
6
6
€
6

109
2 8 4
573
563

. 7 8 4

. 7 6 8

. 7 8 8

. 7 7 8

. 8 6 1

. 912

. 0 6 8

. 1 2 0

. 2 9 5

. 3 3 7

. 4 4 0

. 471

. 637
. 6 0 6
. 6 7 8
. 6 2 0
. 7 7 2
. 7 9 2
. 0 1 3 2
. 175
. 2 3 7
. 3 6 2

( 1 .
( 0 .
( 0 .
( 0 .
( 0 .
( 0 .
( 0 .
( 0 .
( 0
( 0 .
1 0
(1
(1
(1
( 1 .
( 1 .
(1
(1
(1
(1
(0
(0
(0
(0
( 0
(0

0 0 0 )
4 4 7 )
5 0 4 )
502 . )
741 )
933 . )
9 3 7 )
9 3 5 )

. 9 5 1 )

. 9 6 2 )

. 9 9 2 )

. 0 0 2 )

. 0 3 6 )

. 0 4 5 )

. 0 6 5 )

. 0 7 1 )

. 1 03 )

. 0 9 7 )

. 1 1 1 )

. 0 0 0 )

. 8 7 2 )

. 8 7 5 )

. 9 1 9 )

. 933 )

. 9 4 2 )
. 9 6 1 )

1 3 3 8 9 0
3 6 5 5 3 7
990777
3729 16
7839 1 1

1 1 00 5 75
1 2 7 9 0 4 8
1 15765 .0

6 2 9 8 2 1
921621

1 0 0 2 4 5 0
101 17 14

62 1327
5 4 3 5 3 7
7 4 2 9 2 2

1 127568
652256

1071208
3 6 9 0 8 4
5 7 6 1 0 9
9 9 9 9 2 0
9 1 5 4 5 8 8

1 6 8 8 6 9 8
524 138
7 7 4 0 6 6

106 1 177

2 0 0 .
200 .
2 0 0 .
2 0 0 .
2 0 0 .
2 0 0 .
2 0 0 .
2 0 0 .
2 0 0
200
2 0 0
2 0 0
2:00
2 0 0
200
200
200
2 0 0

200 i
200
200
2 0 0
2 0 0
2 0 0

000
000
000
0 0 0
0 0 0
000

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 000

. 000

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0
. 0 0 0
. 0 0 0
. ooo
. 0 0 0
. 0 0 0

180
170
180
180
160
170
180
180
190
190
190
180
190
190
190
1 80
180
190

210
200
1 80
2 3 0
180
1 80



Data File : /chem/SM/MSE5973 ., i/ l e0107 .b/eq612 .d
Report Date: 07 -Jan- 20 0 0 10 : 19

Page 2

AMOUNTS

Compound!)

27 Benzole acid
28 2 , 4 -Dichlorophenol
2 9 1 , 2 , 4 -Trichlorobenzene
30 Naphthalene:
31 4-Chloroaniline
3 2 Hexachlorobutadiene
33 4-Chloro-3-methylphenol
3KI 2 -Mechylnaphthalene
35 1-Methylnaphthalene

" 36 Acenaphthene-dlO
37 Hexachlorocyclopentadiene
3 8 2 , '1 , 6 -Trichlorophenol
3 9 2 , 4 , 5 •• Tr i c h lo r oph eno 1

$ 40 2-Fluorobiph.enyL
41 2-Chloronaphchalene
42 2-Nltroaniline
4 31 Dimethylphthalate
44 2 , G-Dinitrotoluene
45 Acenaphthylene
46 3 -Nitroanlline
47 Acenaphthene
48 2, 4 -Dinitrophenol
49 4-Nitrophenol
50 Dibenzofuran
5 1 2 ., 4 - Dinitrotoluene
52 2, 3,4 , 5-Tetrachlorophenol
53 2 , 3 , 4 , 6-Tetrachlorophenol
54 Diethylphthalate
55 Fluorene
56 4 - Chlorophenyl-phenylether
57 4 -Nitroanlline

S 58 2,4,6-Tribromophenol
* 59 Phenanthrene-dlO

60 4 , 6 -Dinitro-2-methylphenol
6 1 N - Nfi t r OIEI od ipheny 1 ami n&.
6 2 1 , 2 - Diphenylhydr azine
6 3 4 - B romopheny 1 - pheny 1 ether
64 Hexachlorobenzene
& 5 Penta.chlorop.heno].
66 Phenanthrene
67 Anthracene
68 Carbazole
6 9 Di -n-Butylphtha lat e
70 Fluoranthene
71 Benzidine

* 72 Chrysene-dl2
73 Pyrene

QUANT SIG
MASS
:mt 31 is :B:

122
162
180
128
127
225
107
142
142 ..
164
2 3 7
196
1 9 6
172
162

65
163
165
152
13 B
154
134

65
1 6 8
165
232
232
149
166 - '
204
138
3 3 0
IBS
198
169

77
248
2 84
266
178
178
167
149
202
184
2413
202

CAL-AMT ON-COL
RT

6 . 4 3 4
6 . 4 7 5
( 5 . 5 6 9
6 . 6 5 1
6 . 755
6 . 8 8 9
7 , 4 1 7
7 . 5 7 2
7 . 7 1 . 7
9 . 0 9 4
7 . 893
13 . 018
8 . 0 6 9
8 . 13 1
8 . 2 5 6
8 . 4 6 3
8 . 8 0 4
8 . 3 9 7
8 . 8 6 6
9 . 094
9 . 1 4 6
9 . 2 3 9
9 . 3 7 3
9 . 3 8 4
SI. 47 7
9 . 632
9 . 6 5 3
9 . 8 9 1
9 . 912
9 . 9 4 3

1 0 . 0 4 6
10 .3 15
1 1 . 3 5 0
1 0 . 0 9 8
10 . 1 39
10 . 18 1
1 0 . 6 8 8
1 0 . 8 9 5
11 . IBS
1 1 . 392
1 1 .464
11. 7 5 4
1 :2 .458
1 3 . 2 8 6
1 3 . 5 3 4
1 5 . 2 6 3
1 3 . 6 0 7

EXP RT REL RT

6 . 4 3 4 ( 0 . 9 7 2 )
6 . 4 7 5 ( 0 . 9 7 8 )
6. 56 9 ( 0 . 9 9 2 )
6 . 6 5 1 ( 1 . 0 0 5 )
6 . 7 5 5 ( 1 . 0 2 0 )
6 . 8 8 9 ( 1 . 0 4 1 )
7 . 4 1 7 ( 1 . 1 20 )
7 . 5 7 2 ( 1 . 1 4 4 )
7 . 7 1 7 ( 1 . 1 ( 5 6 )
9 . 0 9 4 ( 1 . 0 0 0 )
7 . 8 9 3 ( 0 . I S 6 8 1
8 . 0 1 8 ( 0 . 8 8 2 )
8 . 0 6 9 ( 0 . 8 8 7 )
8 . 13 1 ( 0 . 8 9 4 1
8 . 2 5 6 ( 0 . 9 0 1 3 )
B . 4 6 3 ( 0 . 9 3 1 )
8 . 1 3 0 4 1 0 . 9 ( 5 6 ]
8 . 8 9 7 ( 0 . 9 7 8 )
8 . 8 6 6 ( 0 . 9 7 5 )
9 . 0 9 4 ( 1 . 0 0 0 )
9 . 14 (5 ( 1 . 0 0 6 )
9 . 2 3 9 ( 1 . 0 1 6 )
9 . 3 7 3 ( 1 .03 1 )
9 . 3 8 4 ( 1 . 0 3 2 )
9 . 4 7 7 ( 1 . 0 4 2 )
9 . 1 5 3 . 2 ( 1 . 0 5 9 )
9 . 6 5 3 ( 1 . 0 6 1 )
9 . 8 9 1 ( . 1 . 0 1 9 8 )
9 . 9 1 2 ( 1 . 0 9 0 )
9 . 9 4 3 ( 1 . 0 9 3 )

1 0 . 0 4 1 5 ( 1 . 1 0 5 )
10 .3 15 ( 1 . 1 34 )
1 1 . 3 5 0 ( 1 . 0 0 0 )
1 0 . 0 9 8 ( 0 . 8 9 0 )
1 0 . 1 39 ( 0 . 8 9 3 )
10 . 18 1 ( 0 . 8 9 7 )
1 0 . 6 8 8 1 0 . 9 4 2 )
1 0 . 8 9 5 ( 0 . 9 6 0 )
1 1 . 185 ( 0 . 9 8 5 )
1 1 . 392 ( 1 . 0 0 4 )
1 1 .464 ( 1 .0 10 )
1 1 . 754 ( 1 . 0 3 6 )
12 .458 ( 1 . 0 9 8 )
1 3 . 2 8 6 ( 1 . 1 7 1 1
1 3 . 5 3 4 ( 0 . 8 8 7 )
1 5 . 2 6 3 ( 1 . 0 0 0 )
1 3 . 6 0 7 ( 0 . 8 9 1 )

RESPONSE

5 3 5 4 9 5
7 7 7 5 0 5
6131.65

2 6 3 5 6 8 8
1098581

4 2 6 8 5 7
8 2 7 2 1 6

1 8 0 2 5 ( 5 9
1 7 3 0 7 8 5

3 2 9 7 4 7
5 2 9 0 7 2
561125
5 9 5 4 0 5

1881161
17 148713

5 5 1 3 7 5
1 9 4 7 5 7 8

•5 5 9 15 El
2 7 0 1 9 6 2

5 4 9 3 4 8
16413463

265203
3133510

2 3 8 0 6 8 1
1 5 4 3 8 4 3
5 5 7 8 4 B
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ORGANOCHLORINE PESTICIDES AND PCBs BY GC
(Methods 608 and 8081A/8082)

This documentation has been prepared by Severn Trent Laboratories (STL) solely for STL's own use and the use
of STL's customers in evaluating its qualifications and capabilities in connection with a particular project. The
user of this document agrees by its acceptance to return it to Severn Trent Laboratories upon request and not to
reproduce, copy, lend, or otherwise disclose its contents, directly or indirectly, and not to use if for any other
purpose other than that for which it was specifically provided. The user also agrees that •where consultants or
other outside parties are involved in the evaluation process, access to these documents shall not be given to said
parties unless those parties also specifically agree to these conditions,
THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION.
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF SEVERN TRENT LABORATORIES IS STRICTLY PROHIBITED, THIS
UNPUBLISHED WORK BY SEVERN TRENT LABORATORIES IS PROTECTED BY STATE AND
FEDERAL LAV/ OF THE UNITED STATES. IF PUBLICATION OF THIS WORK SHOULD OCCUR THE
FOLLOWING NOTICE SHALL APPLY:
©COPYRIGHT 1999 SEVERN TRENT LABORATORIES, INC. ALL RIGHTS RESERVED.

Approved by:

Title: /STL-SL Tecpiij^Q Manager Date
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1.0 SCOPE AND APPLICATION

1.1 This method is used, to determine the concentration of various chlorinated pesticides and polychlorinated
biphenyls (PCBs) in liquid and soil extracts, Appendix A gives an example of the retention times of the
routine target compounds. A summary of the method QC requirements is provided in the Appendix C.

1.2 The reporting limit (RL), the method detection limit (MDL), and. the accuracy and precision criteria are given
in Section 5 of the current revision of the STL Savannah Laboratories Laboratory Quality Manual.

The procedures for chlorinated pesticides (8081 A) and PCEts (8082) are given as separate methods separated
in the latest update of SW-846. Until this update, the pesticides and PCBs wen: combined in both SW-846
Methods 8080 and 8081. The extraction and the analysis aure combined, in this SOP 1) to reduce the time of
extraction and analysis; aurid 2) to reduce the amount of solvent used in the procedures (one extraction instead
of two). If interferences or high levels of non-PCB compounds are present, a portion of the extract will be
subjected to the acid cleanup and reanalyzed. Note that if the list of target analytes includes only a limited list
of components (i.e. Toxaphene, Chlordane, or PCBs), these procedures may be abbreviated to address only
the analytes of interest

2.0 SUMMARY OF METHOD

2.1 Aqueous and leachate samples are extracted with methylene chloride using a continuous liquid/liquid
extractor (SOP EX30) or separatory funnel (SOP EX35). Soils are extracted with 1:1 hexane/acetone or 1:1
acetone/methylene chloride using a sonic dismembrator (SOP 16X40). The solvent is evaporated, the residue
exchanged into hexane, and the sample adjusted to a final volume of lOmL or less. The preparation may also
incorporate Florisil, copper (sulfur), acid (PCBs and Toxaphene only), or gel permeation chromatography
(GPC) cleanups. Analysis of the extract is routinely performed on a GC equipped with dual capillary columns
(different phases) connected to dual electron capture (EC) detectors, allowing simultaneous detection and
confirmation of the target compounds. GC/MS confirmation can also be employed if analyte concentration is
sufficiently high or if the sample extract is concentrated to an appropriate final volume. Quantitation may be
performed using the external or internal standards calibration technique. The procedures for waste dilution are
given in STL-SL SOP EX42.

2.2 This method is based on the guidance in SW-846 Methods 8000B, 8081 A, and 8082 and 40 CFR 136 Method
608,

3.0 SAFETY
3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not understand

or that will put you or others in potentially hazardous situations.
3.2 The analyst should wear an apron or lab coat, gloves, and eye protection when handling extracts. Dilutions

should be performed under a hood, or in a well-ventilated area.
3.3 The analyst: must be familiar with the Material Safety Data Sheets (MSDS) for each reagent and standard used

in the analysis of pesticides and PCBs. Many of these compounds are suspected carcinogens.
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4.0 INTERFERENCES

4.1 Glassware should be scrupulously cleaned and solvent-rinsed in accordance-with STL-SL SOP AN60 to
minimize artifacts and/or elevated baselines in gas chromatograms. Any vessel that comes in contact with the
extract is a potential source for contamination. Method blanks that are extracted and analyzed with each batch
of samples will provide clues to the source of contamination form the glassware and reagents.

4.2 Matrix interferences may be caused by contaminants that are co-extracted from the sample. See Section 9 for
a table summary of the cleanups that may be employed to eliminate or reduce interferences. If matrix
interferences continue after a clean up has been performed, the sample is diluted as needed for data
analysis. If a cleanup is used., the method blank must also be subjected to the cleanup.

5.0 SAMPLE COLLECTION, HANDLING, AND PRESERVATION

Aqueous samples are collected in 1-L glass containers with Teflon-lined caps. Soil/sediment samples are
collected in wide mouth glass jars equipped with Teflon lined caps. No preservative is added. The samples
are iced at the time of collection and maintained at: 4°C (less than 6C with no frozen samples) until extraction.
Extraction must be performed within 7 days for aqueous samples and within 14 days of sampling for
soils/solids. The extracts must be stored at 4°C (less than 6C) and must be analyzed within 40 days of
extraction.

6 . 0 APPARATUS A N D MATERIALS . . .

6.1 Gas chromatograph (GC), temperatures programmable, equipped with single or dual electron capture (EC)
detectors; and a compatible autosampler. The GC should be capable of housing two columns and have make-
up gas lines for each detector

6.2 Data system compatible with the GC, with appropriate software or integration capabilities
6.3 The following column pairs are recommended

DB-5 fused silica capillary column 30 M x 0.53 mm ID x 1.5 urn film (J&W or equivalent)
DB-608 fused silica capillary column 30 M x 0.53 mm ID x 0.83 urn film (J&W or equivalent)

<Or>
DB-5 fused silica capillary column 30 M x 0.32 mm ID x 0.5 urn film (J&W or equivalent)
DB-17 fused silica capillary column 30 M x 0.32 mm ID x 0.5 urn film (J&W or equivalent)

<Or>
DB-5 fused silica capillary column 30 M x 0.32 ram ID x 0.5 urn film (J&W or equivalent)
DB-1701 fused silica capillary column 30 M x 0.32 mm ID x 0.5 urn film (J&W or equivalent)

6.4 Microsyringes, appropriate volumes
6.5 Volumetric flasks, Class A, appropriate volumes

6.6 Autosampler vials, septa, and caps; compatible with the autosampler

7.0 REAGENTS
Hexane- pesticide grade, for preparation of standards

Lab o r a t o r i e s
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8.0 STANDARDS

The preparation of the calibration standards must be tracked in accordance with STL-SL SOP
AN41 -.Standard Material Traceability. General guidance on the preparation of standards is given in STL -
SL SOP AN42k,S'tondW Preparation.

The lab should purchase certified solutions from STL-SL approved vendors, if available. The lab should
prepare standards from neat: materials only if a certified solution is not available. See STL-SL SOP AN43
for guidance for standard preparation.

Calibration Standard Recipes
The standard concentrations given in Appendix B are provided for guidance. The recipes used for standard
preparation must: be clearly documented as a controlled posting or as a narrative in the traceability log. Note
that: the preparation of some of the calibration standards will include intermediate level standards.
The lowest: level calibration standard should be at or below the equivalent of the reporting limit as defined in
the STL-SL LQM or client QAPP. The remaining standards will define the working range of the analytical
system. When more calibration standards are analyzed than required, individual compounds may be
eliminated from the lowest or highest concentration level(s) only. If points or levels are eliminated, analyte
concentration in samples must fall within the range defined by the resulting curve. In no case should
individual points in the middle of a calibration be eliminated without eliminating the entire level.

9.0 SAMPLE PREPARATION
The sample preparation and cleanup procedures are described in the following; SOPs:

PROCEDURE
Continuous Liquid-liquid extraction
Separator^ funnel extraction
U hrasonic extraction
Waste dilution
Zymark extract concentration

MATRIX
aqueous and leachates
aqueous and leachates
soils and sediments

Waste samples (oils, products, etc)
Aqueous, leachate, and soil extracts

STL-SL SOP -
EX30
EX35
EX40
EX42
EX50

CLEAN-UP
PROCEDURE
Florisil
Sulfuric acid /
permanganate
Copper
GPC

STL-SL
SOT1

EX62
EX60

EX60
EX61

APPLICATION

pest/PCBs
PCBs and
Toxaphene
pest/PCBs
pest/PCBs

EFFECTIVENESS

Eliminates polar non-target compounds
El iminates some unsaturated
hydrocarbon interferences
Eliminates elemental sulfur
Eliminates high molecular weight non-
target compounds and sulfur

•ill
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10.0 ANALYTICAL PROCEDURE

10 . 1 Gas Chromatograph Operating Conditions
The instrument conditions listed in this section are for guidance. The actual conditions used by the lab must
be documented in the instrument maintenance log, data system, or nan log. The goal is to have maximum
separation between the target: compounds in the shortest: ran time while maintaining sufficient sensitivity to
detect: the target: compounds at the reporting limit and MDL (if required).

10 . 1 . 1 Two configurations may be used for the analysis; of pesticides and PCBs. A single column may be
connected to the injection port: or two columns may be connected to the injection port using a press-tight
glass y-splitter and a guard column, a two-hole ferrule, or a glass tee to provide simultaneous detection and
confirmation of the target analytes. The following stationary phase pairs are recommended:
DEI-5 fused silica capillary column 30 M x 0.53 mm ID x 1.5 urn film (J&W or equivalent)
DB-608 fused silica capillary column 30 M x 0.53 mm ID x 0.83 urn film (J&W or equivalent)

DB-5 fused silica capillary column 30 M x 0.32 mm ID x 0.5 urn film (J&W or equivalent)
DB-17 fused silica capillary column 30 M x 0.32 turn ED x 0.5 urn film (J&W or equivalent)
DB-5 fused silica capillary column 30 M x 0.32 mm ID x 0.5 urn film (J&W or equivalent)
DB-1701 fused silica capillary column 30 M x 0.32 mm ID x 0.5 urn film (J&W or equivalent)
A guard column is recommended to help protect the analytical columns.

10 . 1 .2 Example GC Parameters
Injector: 220 - 240°C
Detector: 300 - 320 °C " "
Carrier Gas Flow: Helium at 5 mL/min (per column)
Make-up Gas Flow:: Nitrogen at 25 mL/min (per detector)-see manufacturer's recommended flows
Example chromatogram temperature program:

Initial Temp:
Initial Hold:
Program Rate:
Final Temp:
Injected Volume:

160C
4.0 min
10 C/min
270 C (hold for 10 minutes)
2-4uL - l-2uL per column (single injection into guard column and "Y"
splitter)

NOTE: These conditions and parameters are given for guidance. The conditions and parameters may be
modified to optimize the analytical system.

•Ill
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10.2 Column Evaluation
The column(s) must be evaluated prior to the analysis of the calibration standards. The column evaluation
is performed by injecting Endrin arid p,p*-DDT and calculating the percent: breakdown of these
compounds.. The column evaluation does not have to be performed if PCBs only are the target compounds.
PCBs are stable and not subject to breakdown in the injection port.
If the instrument has not been in use for more than one day, a "priming" analysis may be beneficial. The
analysis of a relatively high concentration pesticide or PCB standard may help to stabilize the response of
the very sensitive EC detector. Inject a standard that is about lOx the concentration of the highest:
calibration standard and allow the instrument to cycle through the temperature program, It: is not necessary
to acquire the data but the baseline should be monitored before and after the priming analysis to gauge the
condition of the detector. A hexane blank should be analyzed after the analysis of the priming, standard and
before the %breakdown check.
NOTE: The "priming" standard should be injected manually to avoid contaminating the autosampler
syringe.

Inject the Endrin/DDT breakdown standard. Check the peak integrations and calculate the breakdown as
follows:

„,_ . . . .... .. Area(Endrin Aldehyde + Endrin Ketone) „.-, ,-r,r,%Breakdown .briclrin =—————;———————-------~-~~~~~~~~--------------——«X» I DOArea(Endrin + Endrin aldehyde + Endrin Ketone)

0,_ . , ___ Area(DDE+DDD) . . . . . . . . .'^Breakdown D1JI = -————;———————-—— <&> 100Area(DDT+DDE + DDD)

The breakdown for each compound must be less than 15%. If the breakdown exceeds 15%, the instrument-
will require column and/or injector port maintenance. The maintenance may include but is not: limited to
replacing the septum, clipping the front: of the column, and replacing; the glass injector sleeve.

10.2 Initial Calibration
The external standard calibration technique is routinely employed for the determination of the
concentration of pesticides and PCBs. The lab also has the option of using internal standard calibration.
Pentachloronitrobenzene (PCNB) or 2-Nitro-l-bromobenzeneis are suggested for use as internal standards,

10 .2 . 1 Prepare and analyze the calibration standards. Injector port: and column maintenance should be performed
on the instrument: prior to the analysis of the initial calibration standards. Guidance for establishing; the
analytical sequence is given in the SOP Summary.
Note that: the following offers two (2) options for calibration and quantitation - average CF or regression
curve. Only one need be chosen per analyte.

When more calibration standards are analyzed than required, individual compounds may be eliminated from
the lowest or highest concentration level(s) only. If points or levels are eliminated, analyte concentration in
samples must: fall within the range defined by the resulting curve. In no case should individual points in
middle of a calibration be eliminated without eliminating; the entire level.

Labo r a t o r i e s
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10 .2 .2 Evaluate the standard chromatograms. Some questions to ask at this point are:

>Is there contamination in the hexane blank? If so, has maintenance been performed on the instrument
lately? Has the septum been changed? Is the column properly seated in the injector and detector ports?
>Did all of the standards inject properly? Are there peaks for each of the standards analyzed? Do the
patterns look normal?
>Are the peaks symmetrical? Is there tailing or fronting?
>Are the areas of the peaks normal for the sensitivity setting being used?

Inspect each chromatogram to ensure that the peaks are properly identified and that the correct: areas have
been associated with the corresponding standard peak RT in the data system tabulation.

10.2.3 Average CF or RF Option:
Calculate the calibration factor (CF) or the response factor (RF) of each calibration standard, the average
calibration or response factor and the relative standard deviation using the following equations:

Calibration factor-external standard

Ct

when:
Rt -= response (area, or height) of the target compound
Ct = concentration of the target compound, usually expressed as ug/mL

Response factor-internal standard

Ais Cc
where

Ac = area of the target compound
Ais = area of the internal standard
Cc =: concentration or mass on-column of the target, compound (ug/rnl.)
Cis = concentration or mass on-column of 'the internal standard (ug/niL)

Average Calibration Factor or Response Factor

CF«n* =
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Relative Standard Deviation.

CF.,,

Standard Deviation ~- n • /
Where
CFj = calibration factor (or response factor) of the individual calibration level
CFaVi= average calibration factor (or response factor)

1 .0.2.4 Initial Calibration Criteria:
600-series: If the relative standard deviation is less than 10% for the target compounds in the initial
calibration., the calibration is considered linear and the average calibration factor may be used for
quantitation. " - •

8000-series: If the relative standard deviation is less than 20% for the target compounds in the initial
calibration, the calibration is considered linear and the average calibration factor may be used for
quantitation,

8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average calibration factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or
equal to 20%.

NOTE: If a target: compound that passes by the "grand mean exception" is detected (>RL), the PM is
notified via an anomaly report or case narrative. If the targets are <RL, no notification is required since the
lab has demonstrated that the lowest standard in the calibration curve (the equivalent of the RL) can be
detected.

10.2.5 Regression Curve Option:: A calibration curve is established for each analyte by plotting the concentration
along the x-axis and the corresponding response along the y-axis. If the correlation coefficient of the
regression curve is greater than 0.99, the curve can be 'used to quantify samples. For 8000-series methods,
a minimum of five points is required for a linear regression, six points for a second order curve, and seven
or more for higher order fits. It is recommended that only linear and quadratic (second order) curves be
used for quantitation. See STL-STL SL SOP AN67 for guidance on evaluation of calibration curves,

NOTE: Linear regression curves must be used for South Carolina DHEC compliance samples, See pre-
project plans and client QAPPs for other exceptions to using non-linear curve fitting.
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10 .3 Calibration Verification

Calibration is verified at the frequency given in the SOP Summary. Note that the following criteria apply
to calibration standards analyzed before and after samples. In situations where compounds fail criteria high
and no positive for the compound(s) failing high acre detected, these samples may be reported,

10 .3 . 1 Analyze the mid-level standard(s). Tabulate the area of the target analytes and calculate the response factors if
using the average RF/CF option. If using the calibration curve option, calculation of the RF is unnecessary.

Calculate the percent drift or percent difference between the initial and continuing calibration:

Cccv - CtniePercentDrift Ctnie 0100

where
Cccv = concentration of CCV (ug/niL) quanted from regression curve or CFavg or RFavg
Ctrue := true concentration of the CCV (ug/niL)

PercentDifference = CFccv •--• CFavg
CFavg ®100

where
CFccv = calibration factor (or RF) of CCV
CFavg = average calibration factor (or RFavg) from initial calibration

10,3 .2 Continuing Calibration Verification Criteria
Response Criteria.:
If the CCV criterion is not met, another CCV should be analyzed. Repeated failure may be a sign of
instrument or standard degradation. If the calibration verification criteria cannot be met, a new initial
calibration must be prepared, analyzed, and evaluated.
600-series: If the percent drift or percent: difference is less than or equal to 15%, the initial calibration is
verified and the average response factor or regression curve can be used for quantitation.
8000-series: If the percent drift or percent difference is less than or equal to 15%, the calibration curve is
verified and the average response factor is used for quantitation.
8000-series CCAL grand mean exception:
If one or more compounds exceed the %drift or %difference criteria, the average calibration factor or
regression curve from the initial calibration can be used for quantitation if the average %drift or
%difference of ALL of the compounds (the grand mean) in the CCV is less than or equal to 15%.

NOTE: If a target compound that passes by the "grand mean exception" is detected (>RL), the PM is^
notified via an anomaly report or case narrative, If the targets are <RL, no notification is required.
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All samples analyzed must be bracketed by acceptable CCV. If the CCV standard analyzed after the
samples fails to meet the acceptance criteria and the response of the mid point standard L; above the criteria
(that is the response of the analytical system has increased), samples which have no target compounds
detected above the RL may be reported as <RL, since the compounds would have beer, detected if present.
(SW-846 Method 8000B).'

Retention Time Criteria
The retention time for the CCV must fall within the daily retention time window as defined in STL-SL SOP
AN 66: Determination of Retention Time Windows for Gas Chromatographic Analyses.

10.4 Sample Analysis Sequence
The analytical sequences for the 600- and 8000-seri.es methods are given in the SOP Summary in
Appendix C,

10.4.1 The sample extract is injected using the same injection volume used for the calibration standards. Extracts that
are known to be relatively clean should be analyzed first, Extracts suspected of containing high concentrations
should be analyzed last. Instrument blanks may be analyzed after suspected high concentration samples to
allow the detector response to stabilize.

10.4.2 If the concentration of target compounds exceeds the working range (defined by the highest standard in the
initial calibration), the extract must be diluted in hexane and reanalyzed. A dilution should bring the area
of the largest peak of interest into the upper half of the calibration curve.

NOTE: Unless otherwise specified by a client or QA plan, results from a single dilution are reportable as
long as the largest: target analyte (when multiple analytes are present) is in the upper half of the calibration
range. When reporting results from dilutions, appropriate data flags should be used, or qualification in a
case narrative provided to the client,

For clients who demand lower detection limits, a general guide would be to report the dilution detailed
above and one additional run at a dilution factor 1/10 the dilution factor with the highest target in the upper
half of the calibration curve (i.e., a sample analyzed at a DF of 50 resulting in a hit in the upper half of the
calibration curve would be reanalyzed at a DF of 5 to provid'; lower detection limits to the client). Project:
managers and lab staff must work together to balance client satisfaction with productivity.

10.5 Determination of Retention Time Windows

The procedure for the determination of retention time windows is given in STL-SL SOP AN66:
Determination of Retention Time Windows for Gas Chromatographic Analyses. If internal standard
calibration is used, the determination of absolute retention time windows is not required. Relative retention
times, as described in Section 1 1 . 1 ,4 , are used to identify the target compounds.

11.0 DATA ANALYSIS/CALCULATIONS
The evaluation of chromatograms for target compounds must lake into account the calibration of the
analytical system (initial and continuing calibration response and retention times), the recovery and
retention time shift of the surrogate compounds, whether the peak response falls within the working range
of the calibration, and the integration of the peaks. Manual integration must be documented in accordance
with STL-SL SOP AN65. The analyst must also take into account the results from the method blank and
lab control sample before reporting quantitative data.
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The judgement and experience of the analyst and his/her colleagues are important factors in the evaluation
of chromatographic data. The analyst should ask:

Is there previous cfata or current information about: the sample that would aid in evaluating the
data?
Do the peaks look: normal?
Are peaks properly integrated?
Are co-duting peaks or matrix interferences present?

1 1 . 1 Qualitative analysis
Identification of the surrogates and target compounds is based on retention time. The retention time (RT)
windows calculated around the CCV retention times are used for the identification of the target: compounds.
The analyst should also note shifts in the retention times of the surrogate compounds or internal standard(s)
to help gauge possible shifts in the RT of the target compounds. If, in the professional judgement of the
analyst and supervisor, a peak within the retention time window can be reasonably excluded as a target, the
result may be reported as a "non detect"".
NOTE: It is important to note that the retention time window applies only to peaks that are within the
calibration range of the curve. Peaks areas that exceed the established linear range of the calibration curve
may result in significant retention time shifts; therefore, all peaks, which have significant areas and elute
closely to a target compound should be tentatively identified as a target compound and evaluated as such.
Peaks over-range arc handled using dilutions as detailed above (10.4.2).

1 1 . 1 . 1 The surrogates should be evaluated first to check for shifts in retention times and to evaluate the surrogate
recovery. The recovery criteria are given in Section 5 of the STL-Laboratory Quality Manual (LQM).
A minimum of two surrogates are spiked into each sample and QC item prior to preparation. 2,3,4,6-
tetrachloro-m-xylene (TCMX) and decachlorobiphenyl (DCS) are the recommended surrogates. DCS
should be evaluated as the primary surrogate; TCMX is evaluated if there is matrix interference with DCB.

Given the complicated nature of GC-ECD chromatograms, assessing surrogate recovery is frequently
complicated by co-eluting positive and negative interferences. Generally, it: is expedient to calculate the
recovery of both surrogates on one chromatogram. If these recoveries are deemed acceptable, the other
channel is not evaluated for recovery. If interferences are suspected, evaluate recoveries on the other
channel. Note that given this nature, an extract is considered acceptable if one of the 4 potentially
calculated recoveries is acceptable.

NOTE: If the recovery of the surrogate(s) is above the upper control limit and no target compounds are
detected in the sample, results may be reported. Refer to section 13 of the current Laboratory Quality
Manual regarding this issue,

1 1 . 1 . 2 Evaluate each peak that corresponds to a target compound. Observe the general appearance of the
chromatogram for possible dilutions, matrix interferences, acrid the overall shapes of the peaks.
If the concentration is below the detection limit, the reporting limit (RL) for that compound is calculated
(Section 11 .2), The RL is calculated for all target: compounds that are not detected on the primary analytical
column, Peaks over-range are handled using dilutions as detailed above ( 10,3 ,2) ,

NOTE: If a peak is over range on the primary column, evaluate the confirmation column. If no peak i|
detected or if the concentration is within the calibration range, the analysis at a dilution is not necess;
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1 1 . 1 .3 If the result for a target is above the reporting limit (RL) on the primary column, evaluate the confirmation
column, Use the retention time window calculated using the CCV as guidance for the identification of the
target compounds. Note shifts in the retention times of the surrogate compounds or internal standard(s) to
help gauge possible shifts in the RT of the target compounds. ~ •
If the target, compound is detected on the confirmation column, the concentration of the target compound is
calculated and compared to the result from the primary column, The relative percent difference is
calculated:

%RPD = (Cprim - Cconf)
(Cprim + Cconf} ®100

Where
Cprim:= concentration of the target compound on the primary column
Cconf = concentration of the target: compound on the confirmation column

If the relative percent difference is less than 40%, the presence of the target compound is confirmed and the
higher concentration is reported. If, in the professional judgement of the analyst: and supervisor, a peak
within the retention time window can be reasonably excluded as a target, the result may be reported as a
"non detect".
NOTE: The relative percent difference between any two numbers will be a maximum of 200%. A large
relative percent difference may be acceptable at concentrations near the reporting limit. If in doubt about
whether to report a peak as a quantitative result, consult the section supervisor.
If the %RPD is greater than 40%, evaluate the chromatograms to determine if matrix interferences are
present on one or both columns. If interference is detected, flag the result: to note the disparity between the
results. Alternatively, dilute the extract: to a level that removes the interference and report the RL from this
dilution.

Lab o r a t o r . e s
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The following table summarizes the general guidance for the evaluating of chromatographic data.

PEAK INFORMATION ACTION REPORT(l)
No peaks found on primary or
secondary column

Report < RL

Peak found within RTW on
primary column

Peak is tentatively identified as the
target. If, in the professional
judgement of the analyst and
supervisor, the peak within, the
RTW can be reasonably excluded
as a target, the result may be
reported as a "non detect".

If concentration < RL, report < RL

If concentration. > RL, evaluate
c onfirmation column.

Peak found 'within RTW on
confirmation column

Peak is tentatively confirmed as the
target. If, in the professional
judgement of the analyst and
supervisor, the peak within the
RTW can be reasonably excluded
as a target, the result may be
reported as a "non-detect".

If concentration < RL, report. <RL
If concentration >RL, calculate
%RPD
-if %RPD <=40, report highest
concentration of primary and
confirmation analyse s
-if %RPD >40, report the lowest
result or the result that is most
reasonable for the sample matrix,
and flag result to note the disparity

Case narrative or note to PM may
be required for complex matrices.

(l)RL maty be the STL-SL Reporting Limit in fable 5 of the LQM or may be defined by the client QAP or contract.
The analyst must clearly show how the reported sample results were determined. Manual calculations and
integrations must be documented as described in STL SOP AN65.

1 1 . 1 .4 Identification "Tools"
Analysis by GC/MS (scan or SIM) may be used to confirm the presence of the target compounds (see
STL-SL SOP SM06: Guidelines for SIM Analysis by GC/MS,)

11,1.4.1 Relative Retention Time

The retention time of a surrogate compound provides useful information about the stability of'the GC
system. If the surrogate RT has not changed, it is probable that the target analytes RTs have not changed.
The relative retention time can. help the analyst: to evaluate a peak:

RRT= ---------—
r'S / surrogate

l« •»
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The relative retention time will remain fairly constant under the same GC conditions. The expected
retention time of the target can be estimated from the RRT and the RT of the reference (in this case, the
surrogate):

tapei"" rVr\ ' * R J surrogate

The analyst: must be alert for the presence of matrix interferences and evaluate the data on both columns
before making an identification. Another iiseful tool that employs a similar idea to the RRT is to "overlay"
the sample chromatogram with the calibration standard. If the chromatograms are scaled the same, the
overlay provides good visual cues to the identification of the target compound.

1 1 . 1 .4 .2 Co-Injection

Another useful "tool" is to add a known amount of the target analyte to a portion of the extract. The
analysis of'this "fortified extract" may provide chromatographic information that supports or refutes the
initial identification. The analyst is cautioned to use this approach with discretion and with consultation
with the GC supervisor. As a general rule, spike a portion of the extract: with an amount of'target analyte
that will result in about, a 2-fold increase in response.
NOTE: Do not perform this procedure until you have exhausted all other avenues and have consulted with
the GC supervisor or other manager with GC experience.

1 1 . 1 .5 Qualitative Analysis of Multiple Peak Compounds
Identification of multicomponent pesticides/PCBs is based on the recognition of their chromatographic
patterns. Quantitation is performed using the area of characteristic peaks in the sample and standard using
external! calibration procedures.
If compound identification or quantitation is precluded due to interference (e.g., broad, rounded peaks or
ill-defined baselines are present) cleanup of (he extract may be warranted. Suggested cleanup options are
given in Section 4,

1 1 . 1 .5 . 1 PCBs as Aroclors
PCBs are: generally reported as Aroclors. The Aroclors have varying levels of PCB congeners with the last
two numbers in the Aroclor designation indicating the weight percent: of chlorine. For example, AR1221 is
21% chlorine by weight; AR1260 is 60% chlorine by weight, The 1.2- in the Aroclor designation represents
the biphenyl molecule. The exception to this naming convention is AR1016, which is about 42% chlorine
by weight. (Note that AR1026 and AR1242 have similar chromatograms - both Aroclors have almost the
same weight of chlorine by weight and nearly the same PCB congeners.)
Aloclors acre identified by matching the pattern of the sample with standards analyzed under the same
analytical conditions. Interference may occur due to the presence of non-target analytes or due to
"weathering" of the Aroclor in the environment. The presence of multiple Aroclors will also complicate the
identification and quantitation of the Aroclors. Many matrix interferences may be reduced or eliminated by
treating the sample extract with copper, sulfuric acid, and permanganate prior to analysis. STL SI, SOP
EX60 details this procedure.
NOTE: Do not use the acid or permanganate cleanup on the entire extract if pesticides are als>
reported as many of the pesticides are not stable in acid or strong oxidizer.
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When a pattern matching an Aroclor is encountered, it may be quantitated using either the 3-3 characteristic
peaks (recommended) or total area response. Total area quantitation should only be used as detailed below,
Residues of either AR1016 or AR1260 are quantitated using the average RF/CF determined during initial
calibration. The other Aroclors are quantitated against the RF/CF determined from their single-point
analysis during initial calibration. Samples should be diluted when the amount of PCB in a sample extract
exceeds the calibration range defined in initial calibration. 'Note that the AR1660 standard defines the
working range for all the Aroclors (i.e. if AR1660 was calibrated from O.lOug/mL to S.Oug/ml, and a
sample extract was analyzed containing lOug/ml of AR1232, that extract would require dilution to get the
amount of AR1232 to be less than S.Oug/nnl.)

In the 3-5 peak approach, use each peak in the standard to calculate a calibration factor for that peak, using
the total mass of PCB in the standard. These calibration (actors are then used to calculate the concentration
of each corresponding peak in the sample chromatogram and the 3-5 resulting concentrations are averaged
to provide the final result for the sample.
"'Weathering" is the loss of part of the Aroclor pattern due to biological or chemical degradation of
individual PCBs. When weathering; is suspected, try to match the later eluting peaks first, Flag the results
for a weathered Aroclor pattern, as tentatively identified and make a note in the case narrative if'provided.
The presence of multiple Aroclors can be a problem to identify since most Aroclors have at least a few
PCBs in common. The easiest case would be to have early and late eluting Aroclors present. The most
difficult cases will involve the presence of Aroclors with the same relative chlorine level. In cases where
the identification of Aroclors cannot be clearly detenrnined, quantify the Aroclors against: the Aroclor that.
most: closely matches the pattern of the sample using the total area of all peaks within the pattern range.
The result should be flagged and noted in the case narrative if provided.
NOTE: When choosing individual peaks for quantitation, compare their responses in the sample and
standard. If the peaks chosen do not correlate well (i.e. ratios to other peaks are close) between the sample
and standard, review the chromatograms for other possible peaks for quantitation.

1 1 . 1 . 5 . 2 Toxaphene
Toxaphene is a mixture of chlorinated camphenes, which has a complex and characteristic pattern when
analyzed by GC-ECD. A single Toxaphene standard is analyzed during the initial calibration for the
purpose of pattern identification in samples. When a Toxaphene residue is detected in sample(s), sample
analysis is stopped. A calibration curve with at minimum of 5 points bracketing the instrument
calibration range for Toxaphene should be analyzed. Alternatively, single points may be prepared with
Toxaphene concentrations within 2x the Toxaphene quantity detected in the samples. Generally, the
calibration curve option is simpler. After analysis of the Toxaphene standard(s), the samples are re-
analyzed using these standard(s) for quantitation. Note that when analysis of Toxaphene-containing
samples occurs over an extended time, the calibration factor should be verified or regenerated every 12
hours.
If the sample and standard chromatograms agree well, Toxaphene is quantitated using 5 characteristic
peaks (similar to the PCB approach, above). If the sample and standard pattern do not agree as well (i.e.
individual peak ratios do not agree as well, but all the major Toxaphene components in the standard are
present in the sample), a total area integration is more appropriate. To measure total area, construct the
baseline of Toxaphene in the sample chromatogram between the retention times of the first and last eluting
Toxaphene components in the standard. Note that in order to use the total area approach, the pattern in the_
sample chromatogram must be compared to that of the standard to ensure thai: all of the major com;
in the standard are present in the sample and that extraneous peaks or humps (contributed by non-
Toxaphene components) are NOT included in the quantitation.
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'When Toxaphene is determined using the 5 peak approach, the analyst must: take care to evaluate the
relative areas of the peaks chosen in the sample and standard chromatograms. It is highly unlikely that the
peaks will match exactly, but the analyst should not employ peaks from the sample chromatogram whose
relative sizes or areas appear to be disproportionately larger or smaller in the sample compared to the
standard.
In the 5-peak approach, use each peak in the standard to calculate a calibration factor for that peak, using
the total mass of Toxaphene in the standard. These calibration factors are then used to calculate the
concentration of each corresponding peak in the sample chromatogram and the 5 resulting concentrations
are averaged to provide the final result: for the sample.

1 1 . 1 . 5 .3 Technical Chlordane -
Technical Chlordane is a. mixture of at least 11 major components and 30 or more minor components that is
used to prepare specific pesticide formulations. The following components are significant: a and y
Chlordane, trans-Nonachlor, Heptachlor, and Heptachlor-epoxide. The a and y Chlordane isomers are the
most: prevalent and their detection as single components is a good indicator that Technical Chlordane may
be present.
The following sections discuss three specific options: reporting Technical Chlordane, reporting Chlordane
(not. otherwise specified-"NOS"), arid reporting the individual Chlordane components that can be identified
under their individual CAS numbers.

.. When the GC pattern of the residue resembles that of the Technical Chlordane standard, quantitate
Chlordane residues by comparing the area of 3 to 5 major peaks. Heptachlor and heptachlor epoxide
should not be included in this quantitation but rather should be quantitated and reported separately.
The GC pattern of a Chlordane residue in a sample may differ considerably from that of the Technical
Chlordane standard. In such instances, it may not be practical to relate a. sample chromatogram back to the
lab's Technical Chlordane Standard. Therefore, depending on the objectives of the analysis, the analyst
may choose to report the sum of all the identifiable Chlordane components as "Chlordane (n.o.s.)" under
the CAS number 37-74-9. This option, should only be used at the direction of or in consultation with a
project manager.

The third option is to quantitate the peaks of a-Chlordane and y-Chlordane separately against the
appropriate reference materials, and report these individual components.. This option should be used only
after consultation with the project manager. Mote that quantitation values determined from the individual
chlordane isomers will be substantially lower than those reported for the technical product.
When a Technical Chlordane residue is detected in sample(s), sample analysis is stopped. A calibration
curve with at minimum of 5 points bracketing the instrument calibration range for technical chlordane
should be analyzed. Alternatively, single points may be prepared with technical chlordane concentrations
within 2x the Technical Chlordane quantity detected in the samples. Generally, the calibration curve
option is simpler. After analysis of the technical chlordane standard(s), the samples are re-analyzed
using these standard(s) for quantitation. Note that when analysis of technical chlordane-containing
samples occurs over an extended time, the calibration factor should be verified or regenerated every 12
hours. Note that these procedures are not necessary if the lab is reporting chlordane as the a and y
chlordane isomers, not as the technical product.
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1 1 .2 Calculations-External Standard

Aqueous/Liquid Samples

If the regression curve option is used, the sarnple concentration is calculated:

F®DFConcentration(ug/L):::: Ccurve ® —I---------

where
Ccurve = concentration of analyte from curve (ug/mL)
F = final volume of the extract (naL)
DF = dilution factor
V === volume of sample extracted (L)
If the calibration, factor option is chosen for quantitation:

response,., F®DFConcentration(ug/L) =_-

where
Response = area (or height) of the target:
CF»vg = average calibration, factor (ICAL)
F = final volume of the extract: (nil,)
DF = dilution factor
V : = : volume of sample extracted (L)
Soils/Solids Samples
Regression Curve

CF<avg

F ® DFConcentration(ug/L)- Ccurve ® -- — ---—-W C:<) solids
where
Ccurve = concentration of analyte from curve (ug/mL)
F ;=: final volume of the extract (inL)
DF ==; dilution factor
W = weight of sarnple extracted (kg)
solids = (percent solids)/100
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If the calibration factor option is chosen for quantitation:

,~, . ,. , ,, , , response.^ F®DFConcentration (us I ke,dw} -~- --—---------• (><) ——————W® solids
where
response =: area (or height) of the target
C'F'jvg= average calibration factor
F :== final volume of the extract (ml,)
DF = dilution factor
V = volume of sample extracted (L)
W === weight of sample extracted (kg)

. solids == (percent solids)/100
11.3 Internal Standard Calibration

Aqueous Samples

Ac C.is FVConcentration's I L) = — ® ——— ® —— ® DFAis RRFavg V

where
Ac = area, of the target compound
Ais::=: area of the internal standard
Cis= concentration of the internal standard (ug/mL)
RRFavg = average response factor of the target compound from the ICAL
FV := final volume of die extract(mL)
V = volume of sample extracted (1)
DF =dilution factor

Soil Samples

Ac Cis FVConcentration's I kg, dw) = -~:-:- ® ——— ® ——:———— ® DF' ' Ais RRFavg W® solids

where
Ac = area of the target compounds
Ais = area of the internal standard
Cis= concentration of the internal standard (ug/mL)
RRFavg :== average response factor of the target compound from the ICAL
FV = final volume of the extract(mL)
W =weight of sample extracted (kg)
Solids = (percent solids)/10()
DF =dilurion factor
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12. 0 QUALITY ASSURANCE /QUALITY CONTROL

12. 1 The analytical batch is discussed in STL-SL SOP AN02: Analytical Batching, and these criteria are
summarized in the SOP Summary included in Appendix C. Calculation of QC data is also given in AN02.

12 .2 The method detection limit (MDL) must be determined annually in each matrix of concern in accordance
with STL-SL SOP CA90: Procedure for Determination of Method Detection Limit (MDL).

12.3 Each analyst must participate (individually or as part of a, work group) in the analysis and evaluation of QC
samples to demonstrate minimum proficiency in this procedure, The IDOC samples are processed, in the
same manner as routine samples and evaluated, according to STL-SL SOP CA92.

13.0 PREVENTIVE MAINTENANCE
No items are included, in this revision. See Section 10 of the current STL-SL LQM.

14.0 TROUBLESHOOTING!
No items are included in this revision.

15.0 REFERENCES
1. Test Methods for Evaluating Solid Waste, Third Edition with Revisions and Updates, SW-846; U.S. EPA

Office of Solid Waste and Emergency Response: Washington, DC, November, 1986.

2. Code of Federal Regulations, Title 40, Part 136; U.S. Government Printing Office: Washington, DC, July 1,
1988. '

3. S'TL Savannah Laboratories' Laboratory Quality Manual, current revision.
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Appendix A
TABLE 1

Coin pound

Tetrachloro-m-xylene
Alpha-BBC
Camma-BHC (Lindane)
Beta-BHC
Heptachlor
Delta-BHC
Aldrin
Heptachlor epoxide
Ganuna-Chlordane
Alpha-Chlordane
Endosulfan I
4,4'-DDE
Dieldrin
Endrin
4,4'-bDD
Endosulfan I
4,4'-DDT
Endrin aldehyde
Endosulfan sulfate
Dibutyll cbloiendate
Methoxylchlor
Endrin ketone
Decachlorobiphenyl
Technical chlordane
Toxaphene
AR 1221
AR1232
AR1016
AR1242
AR1248
AR1254
AR1260
Isodrin
Chloirobenzilate
AR.1268

RT
COL 1

5.26
7.39
8,63
8.80
9.54
9.83
10.38
1 1 .96
12 .3 1
12.72
12.86
13.39
13.63
14.45
14,75
14.97
1:5.54
15.76
15.98 -
16.73
17.60
17.79
21.36
MR
MR
MR
MR
MR
MR
MR
MR
MR
11 .85
14 .5 1
MR

RT
COL 2

6.65
7.71
8,65
8.39
10.61
9.19
11 .53
12.51
13 .04
13.41
1 3 .42
13.84
14.05
14.53
14.83
14.78
15.78
15.21
15 .71
17.80
17.04
16.82
22.36
MR
MR
MR
MR
MR
MR
MR
MR
MR
12.45
14.79
MR

MR = multi-peak/multi-response compounds COL1 = DB608 COL2 = DB-5

mmmm WM
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Appendix BrCHLORINATED PESTICIDES AND PCBs STANDARDS

Routine Targets
Target compound

TCMX, DCB (sun)
g-BHC(Lindane), Heptachlor, Heptachlor
epoxide, Endosulfan I
Dieldrin, p,p'-DDT, Endosulfan II, Endrin
aldehyde, Methoxychlor

ISMA-1
(ug/mL)
0.0025
0.0050

0,01.0

ISMA-2
(ug/mL)
0.0050
0.010

0.020

ISMA-3
(ug/iraL)
0.010
0.020

0.040

ISMA-4
(ug/mL)
0.020
0.030

0.060

ISMA-5"
(ug/mL)
0,040
0.050

0 . 10

Target compound

TCMX.DCB (surr)
a-BHC, b-BHC, d-BHC,
a-Chlordane, g-Chlordane,

p,p'-DDE, Endrin p.p'-DDD,
Endosulfan sulfate,
Endrin ketone

ISMB-1
(ug/mL)
0,0025
0.0050

0.010

ISMB-2
(ug/rnL)
0.0050
0.010

0.020

ISMB-3
(ug/mL)
0,010
0.020

0.040

ISMB-4
(ug/mL)
0.020
0.030

0.060

ISMB-5
(ug/irnL)
0.040
0.050

0-.10

DDT/Endrin Breakdown .Evaluation Standard
Pesticide Evaluation
Standard
Endrin,
P.P'-DDT

CONC
(ug/mL)

0.020
0.020

Appendix IX Targets
Target compound

TCMX.DCB (surr)
Isodrin
Chlorobenzilate
Kepone

ISMB-1
(ug/irnL)

0.0025
0.0050
0.050
0.025

ISMB-2
(iig/niL)

0.0050
0.010
0 . 10

0,050

ISMB-3
(ug/niL)

0.010
0,020
0.20
0. 1 .0

ISMB-4
(ug/hiL)

0.020
0..030
0.50
0.20

ISMB-5
(ug/mL)

0.040
0.050

1,0
0.50
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APPENDIX B
Technical Chlordane Five-point Curve

STOCK
STANDARD
Technical
Chlordane
DCB, TCMX
(SUIT)

TCHLOR
-1 *
0,100

0.0025

TCHLOR
-2*
0.20

0.0050

TCHLOR
-3*
0.40

0.010

TCHLOR
-4*
0,60

0,020

TCHLOR
-5*
0.80

0.040

Toxaphene Five-point Curve- 0.10,0.25,0.50,1.0,2.0ug/mL
STOCK
STANDARD
Toxaphene
DCB, TCMX
(surr)

TOX
• 1*
0. 10
0.0025

TOX
-2*
0.25
0.0050

TOX
-3*
0.50
0.010

TOX
-4*
1 .0
0.020

TOX
-5*
2.0
0,040

FCBs :i;> Aroclors

AR1660 Standards
Calibration Std
AR1660-1
AR1 660-2
AR 1660-3
AR1660-4
AR 1660-5

AR1016(ug/mL)
0.10
0.20
0.50
1 .0
2.0

AR1260(ug/mL)
0. 10
0.20
0.50
1.0
2.0

surrogates
0.0025
0.00:50
0.010
0,020
0.040

Single Point Arodlor Calibration Standards
Calibration
Standard

AR1221
AR1232
AR1242
AR1248
AR1254

Single Pont
Concentration

(ug/nnL)
1 .0
1 .0
1 .0
1 .0
1.0

Surrogate
Concentrations

(ug/mL)
0.020
0.020
0.020
0.02.0
0,020

If required, five point curves for AR.1221, AR1232, AR1242, AR1248, and AR1254 are prepared at
concentrations as the AR1660 curve.
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Appendix C

608/8081/8082 METHOD SUMMARY

HOLD TIMES

MATRIX

Aqueous
Soil'
Sediment
Waste
TCLP

Preservative/
Storage*
None; 4C
none; 4C
none; 4C
none; 4C

Routine
Container
l-L amber
500-niL

Glass
l-L amber

Sam p>le
Hold Time

7 days
14 days

14 days
7 days (after leaching

procedure)

Extract
Hold Time

40 days
40 days

40 days
40 days

"Storage temperature is 4C with a control criteria of less than 6C with no frozen samples
EXTRACTION
Aqueous: Approximately IL of sample (contenis of container) using continuous or separatory funnel extraction at
pH 5-9 with rnethylene chloride; exchange to hexane and concentrate to final volume of lOmL
Soil/Solids: Approximately 30g of sample using sonication with 1:1 acetone/hexane or 1:1 acetene/methylene
chloride; Concentrate to final volume of lOmL in hexane
Wastes: Approximately Ig of sample diluted to final volume of lOmL with hexane

ANALYSIS
Dual capillary columns with dual EC; 2-5uL injection into glass; tee or y-splitter; external or internal standard
calibration

SEQUENCE-600-series
Endrin/p.p'-DDT breakdown evaluation (daily-every 24 hours)
Initial Calibration-
3 point single peaks compounds
1 point all Aroclors
1 point toxaphene
1 point technical chlordane
Initial Calibration Verification (ICV)
Sample analyses
Continuing calibration verification (CCV)-daily-every 24 hours
Single peak compounds
AJR.il 660
RL standard(optional; required by state or client QAP)
Sample analyses

Sequence continues until all samples have been analyzed or the CCV fails the acceptance criteria. If a multi-peak
target compound is detected, the extract is reanalyzed with a 3-point curve.
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SURROGATE^):
Tetrachloro-m-xylene- 0.20ug/L
Decachlorobiphenyl-0.20ug/L
BATCH QC
Method blank
LCS/LCSD- full target: of single peak analytes @ 0.20ug/L
MS/MSD- full target of single peak analytes @ 0,20ug/L

L a b o r a t o r . e s
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Appendix C

SEQUENCE-8000-series
STANDARD/SAMPLES
Endrin/p,p'-DDT breakdown (every 12 hours)
Initial Calibration-
5 point single peaks
5 point Arl660(notel)
1 point Toxaphene
1 point tech Chlordane
1 point remaining Aroclors
Up to twenty sample extracts
Endrin/p.p'-DDT breakdown (every 12 hours)
Continuing calibration check midpoint single peaks and midpoint Arl660(notel)
RL Standard(optional)-lowest point on the calibration curve if required by state or client QAP
Up to twenty sample extracts
Continuing calibration check-midpoint single peaks and midpoint Arl660(notel)

The sequence continues until all samples have been analyzed or until the calibration verification fails the acceptance
criteria. All samples extract analyses must be bracketed by acceptable verification standards.
Note 1-A. mixture of Ar l016 and Arl260 will be used to "calibrate and verify the response for PCBs and to verify the
response for Toxaphene and technical Chlordane in the continuing calibration.

SURROGATE (S):
Tetrachloro-m-xylene- 0.20ug/L
Tecachlorobiphenyl-0.20ug/L
BATCH QC
Method blank
LCS- LQM subset
MS/MSD- LQM subset

Parameter
Lindane
Aldrin
Heptachlor
Dieldrin
Endrin
p,p'-DDT

Aqueous(ug/L)
0.20
0.20
0.20
0.50
0.50
0.50

Soils(ug/kg)
6.0
6.0
6.0
15
1 5 îiiiii'iiiiii
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Appendix C
QC CHECK

n.n'-DDT arid Endrin breakdown check
-required for 8000-series, recommended for 600-
senes
Initial Caiibralion-
600-series:3 point minimum with lowest point at
RL
8000-series:5 point minimum with lowest point at
RL

Continuing calibration verifieation(CCV)

FREQUENCY

Initially and every 12
hours

Initially prior to sample
analysis, when major i
instrument maintenance
performed, or when CCV
fails '

After every ten to twenty
sample analyses and at
the end of the sequence if
external standard
calibration is used

ACEPTANCE
CRITERIA
% breakdown of both
compounds less than 20%

600-series;
1)RSD of each target
<= 10%; OR
2) plot regression curve
CC>=0.99 for each target
8000-series:
I )RSD of each target
<= 20%; OR
2) plot regression curve
CC>=0.99 for each target
(see previous page for
exceptions)
6GO-series:<=10%
Difference/Drift
8000-series:
Percent difference or drift
< = 15%
(see previous page for
exceptions)
Retention time of CCV
must fall within the daily
retention time window

CORRECTIVE
ACTION
-re-analyze check solution
-perform injector port and/or column
maintenance and re-analyze
-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

-Evaluate chromatogram arid integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze stanaard(s)
-Perform instrument or column maintenance
and reanalyze standards
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Appendix C
QC CHECK

Method blank

Lab control sample (LCS)-
Subset of targets in STL SL LOM

Matrix spike(MS) and matrix spike duplicate
(MSD)

Internal Standard Response

Surrogates

Reporting limit(RL) standard-standard at the
reporting limit used to verily sensitivity of the
instrument

FREQUENCY

Per batch

Per batch
(If MS/MSD cannot be
performed , the LCS must
be performed in
duplicate)
Per batch

All samples, method
blanks, and QC

All samples, method
blanks, and QC

Daily(optionaNsee
specific state or client
requirements for
frequency)

ACEPTANCE
CRITERIA
All targets reported less
than RL in Section 5 of
the STL-SL LQM

Recoveries within STL-
SL LQM Section 5 limits

Recoveries within STL-
SL LQM Section 5 limits

Response with a factor of
two from the midpoint
standard in the initial
calibration sequence
Recoveries within STL-
SL LQM Table 5 limits
See section 1 1 . 1 . 1 . for
specifics

Detected with reasonable
sensitivity;

CORRECTIVE
ACTION
-Evaluate ehrornatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in STL-SL SOP AN02
and Table 13. 1 in LQM
-Evaluate chromatograrn and integrations.
Check calculations,
-Reanalyze
- Follow guidance in STL-SL SOP AN02
and Table 13 . 1 in LQM
-Evaluate chromatograrn and integrations.
Check calculations.
-Reanalyze
- Follow guidance in STL-SL SOP AN02
and Table 13 , 1 in LQM
-Evaluate chrornatograrn and integrations.
-Reanalyze or dilute and reanalyze
-Flag data

-Evaluate chrornatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in STL-SL SOP AN02
and Table 13.1 in LQM
-Reanalyze RL standard
-Remake and reanalyze RL standard
-Perform instrument or column maintenance,
recalibrate, and reanalyze associated samples
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Appendix C
QC CHECK

Retention time window determination

Initial demonstration of Capability ^
(the analyst has to perform the IDOC for either of
the analogous 600 or 8000 series methods- not
both)
Method detection limit(MDL)

FREQUENCY

See guidance in STL-SL
SOPAN66

Per work group or analyst

See STL-SL SOP CA90

ACEFTANCE
CRITERIA
See guidance in STL-SL
SOP AN66

Within the 600- or 8000-
series method limits
(see STL-SL SOP CA92)

Evaluate data using
criteria STL-SL SOP
CA90

CORRECTIVE
ACTION
Use guidance in STL-SL SOP AN66:
Determifiaiion of Retention Time Windows in
Gas Chromaiographic
Analyses
-Reanalyze QC sample for the targets that
failed to meet the criteria
(see STL-SL SOP CA92)
-_________a^———————•———————————————————"——————

-Evaluate data. Check calculations,
-Reanalyze MDL samples.

Labo r a t o r i e s
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CHLORINATED HERBICIDES
(615 and 8151 A)

1.0 SCOPE AND APPLICATION
1.1 This procedure cacti be used to determine the concentration of various chlorinated herbicides in water,

ground-water, leachate, soil, sediment, and waste samples extracts. Table 1 lists the target, compounds and
the retention times for each target compound.

1.2 The reporting limit (RL), the method detection limit (MDL), and the accuracy and precision criteria are
given in Section 5 of the current revisions of the Savannah Laboratories' quality assurance plans.

2.0 SUMMARY OF METHOD
2.1 A known volume or weight of sample is extracted in accordance with SL SOP EX45. The extracted

chlorinated herbicide methyl derivatives are analyzed by gas chromatography (GC) configured with dual
capillary columns and dual electron capture (EC) detectors. This configuration allows for simultaneous
detection and confirmation of the herbicides. Identification of the target compounds in samples is done by
comparing the retention times of the peaks with standards analyzed under the same GC conditions.
GC/MS confirmation may be employed if the target compound concentration is sufficiently high or if the
extract is concentrated to an appropriate final volume. The esterified extract must be used for the GC/MS
confirmation-do not use the 8270 extract.

2.2 This SOP is based on the guidance in SW-846 Method 800013 and Method 8151A and EPA Method 615.
3.0 SAFETY
3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not

understand or that will put you or others in potentially dangerous situations.
i3.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely defined. Each

chemical compound should be treated as a potential health hazard. Exposure to these chemicals must be
reduced to the lowest level possible. Lab coats, gloves, and eye protection(lab glasses or face shields),
must be worn. Standards and highly contaminated samples should be handled in a hood

3.3 Material Safety Data Sheets (MSDS) are available to the analyst, at each lab division. These sheets specify
the type of hazard that each chemical poses and the procedures that are used to safely handle these
material!;.

3.4 Diethyl ether is a flammable solvent and it must be used in a well-ventilated hood or extraction area. The
solvent vapors will tend to accumulate along the floor. High concentrations of diethyl ether cam cause
drowsiness, dizziness, and headache.

4.0 INTERFERENCES
4.1 Method interferences may be caused by contaminants in solvents, reagents, or glassware. The glassware

must be scrupulously cleaned (SL SOP AN60: Glassware Cleaning'Procedures). All of the materials and
reagents must be demonstrated to be free from contaminants by the analysis of reagent blanks (method
blanks). Glassware and/or extraction vessels that have not been properly cleaned may contribute artifacts
that make identification and quantification of the target compounds difficult.

4.2 Matrix interferences may be caused by contaminants that are extracted from the sample matrix. The sample
may require dilution prior to analysis to reduce or eliminate the interferences. The extraction procedure
described in SL SOP EX45 has several steps that are designed to eliminate or minimize interferences due to
sample matrix.
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5.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING
5.1 Aqueous samples are routinely collected in 1-L amber glass containers equipped with Teflon-lined caps.

No preservative is required, The sample is iced at the time of collection and stored at 4C (less than. 6C
with no frozen samples) in the lab. Sample must be extracted within seven (7) days of collection and the
extract must be analyzed within forty (40) days of extraction.
TCLP leachate samples are stored in the same manner as aqueous field samples. The extraction must be
performed •within seven(7) days of the leaching procedure and the extract analyzed within forty(40) days of
extraction "" "

5.2 Soils, sediments, sludges, and wastes are collected in glass containers equipped with Teflon-lined caps.
The routine container is 500-mL glass. Larger or smaller containers may be supplied. No preservative is
required. The samples are iced at the time of collection and stored at 4C (less than 6C with no frozen
samples) in the lab. The hold time for herbicides in solid and non-aqueous matrices is 14 days from the
date of collection. The extract must be analyzed within 40 days of extraction.

6.0 APPARATUS AND MATERIALS
6.1 Gas chromatograph equipped with dual election capture detectors and automatic liquid samplers.
6.2 Recommended Columns:

J&W DB-5 fused silica column, 30M x 0.53mm ED, l.Sum film
J&W DB-608 fused silica column, 30M x 0.53mm ID, 0.83um film

6.3 Data system compatible with the GC and capable of detecting and storing chromatographic data. Nelson
2600 or equivalent

6.4 Autosampler vials, sepia; and caps-
6.5 Microsyringes- 10-uL, 25-uL, 50-uL, 100-uL
7.0 REAGENTS

Hexane: Pesticide grade or equivalent
8.0 STANDARDS

Calibration and spike solutions are prepared from either certified stock solutions or from stock solutions
purchased from vendors or from stock standards prepared from neat materials. Certificates of analysis or
purity must be received with all neat compounds or stock solutions. All preparation steps must be in
accordance with SL SOP AN41 '.StandardMaterial Traceability.
Preparation of the Calibration Standards
If the stock standard is prepared using the free add! form, no correction is required for the concentration.
The concentration of the standard is based on the weight of free acids added per unit volume prior to
derivitization. A stock standard prepared from meat herbicide acids has to be derivitivized prior to analysis.
If a herbicide standard is purchased as a neat melhyl ester, the concentration of (lie standard must be
corrected to the free add concentration. See SL SOP AN43: Standard Preparation for guidance on the
preparation of standards.
The calibration standards must be corrected to the weight of the acid. This will eliminate the need to correct
the final concentration of the sample. The correction factors acre given in Table 2.
The stock standards are prepared in hexane from either the stock: standard mixes purchased from vendors or
from the individual stock standards prepared in-house. An example of the preparation of the calibration
standard is given in Table 3
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9.0 SAMPLE PREPARATION

Sample preparation steps are given in SL SOP EX45.
10.0 PROCEDURE
10.1 GC Conditions

The columns and analytical conditions listed in this section are given for guidance. The lab must document
the actual columns and conditions used for each analysis in the instrument maintenance, data system, or on
the sample log.

10 . 1 . 1 Recommended Columns:
J&W DEi-5 fused silica column, 30M x 0.53mm ID, l.Sjim film
J&W EC-608 fused silica column, 30M x 0.53mm ID, 6.83um film
The columns are connected to a single injection port with either a glass Tee-splitter or a glass y-splitter.
This configuration allows for the simultaneous analysis and confirmation of the target compounds.
Carrier gas flow: He at approximately 7mL/min (per column)
Make-up gas flow: N2 at approximately 25mL/:tndn (per detector)

10 . 1 .2 Suggested GC temperature programs
APP 9 temperature program: 8 15 1 Full List temperature program
Initial temperature: 170 C Initial temperature: 100 C
Initial hold time: 4 minutes Initial hold time: 2 minutes
Program rate: 8 C / minute Program rate: 8 C / minute
Final temperature: 280 C Final temperature : 280 C
Final hold: 2 minutes Final hold: 2 minutes --
TOTAL TIME: 20 minutes TOTAL TIME: 27 minutes
10 . 1 .3 Heated zone temperatures
Injector: 240-2,60 C ... . _
Detector: 300C
10 . 1 .4 Injection volume: 2-4uL ( 1 -2-uL per column.)
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10.2 Initial Calibration
The external standard calibration technique is routinely employed for the determination of the
concentration of herbicides. The lab also has the option of using internal standard calibration.
Pentachloronitrobenzene (PCNB) may be a suitable compound to use as an internal standard

10.2.1 Prepare and inject the calibration standards -using the guidelines listed in Section 8 of this SOP. Injector
port and column maintenance should be performed on the instrument prior to the analysis of the initial
calibration standards. Guidance for establishing the analytical sequence is given in Section 10 .3 .
Note that the following offers two (2) options for calibration and quantitation - average RF or regression
curve. Only one need be chosen per analyte.
When more calibration standards are analyzed than required, individual compounds may be eliminated from
the lowest or highest concentration level(s) only. If points or levels are eliminated, analyte concentration in
samples must fall within the range defined by the resulting curve. In no case should individual points in the
middle of a calibration, be eliminated without eliminating the entire level.

10.2.2 Evaluate the standard chromatograms. Some questions to ask at this point: are:
>Is there contamination in the hexane blank? If so, has maintenance been performed on the instrument
lately? Has the septum been changed?
>Dkl all of the standards inject properly? Are there peaks for each of the standards analyzed? Do the
patterns look normal?
>Are the peaks symmetrical? Is there tailing or fronting?
>Are the areas of the peaks normal for the sensitivity setting being used?
Inspect each chromatogram to ensure that the peaks are properly identified and that the correct areas
have been associated with the corresponding standard peak RT in the data system tabulation.

10.2.3 Average RF/CF Option:
Calculate the response factor of each calibration standard, the average response factor and the relative
standard deviation using; the following equations:

Response Factor-external standard

mg/mL mg
area mL area

Note that the inverse relationship can, also be used to evaluate the response of the detector. Dividing the
area of the standard by the concentration is referred to as the calibration factor.

Cm!; II SAVANNAH LABORATORIES
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and

Response factor-i nternal standard

]n,.r. Ac ,..„ CisEl' I, .... (V| ____-( M — OAis Cc

where
Ac = area of the target compound
Ais = area of the internal standard
Cc = concentration or mass em-column of the target compound (ug/mL)
Cis :=: concentration or mass on-column of the internal standard (ug/mL)

Average Response Factor

Dir. _
tir ave ""ave n

Relative Standard Deviation

standard deviation%RSD = ------=======———— ® 100

Standard Deviation n -1

nz
Where
RFj = response factor of the individual calibration level
RF ==: average response factor
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Initial Calibration Criteria:
600-series: If the relative standard deviation is less than 10% for the target: compounds in the initial
calibration., the calibration is considered linear and the average response factor (or calibration factor) may
be used for quantitation.
8000-series:If the relative standard deviation is less than 20% for the target compounds in the initial
calibration, the calibration is considered linear and the average response factor (or calibration factor) may
be used for quantitatioa
8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or
equal to 20%.
NOTE: If a target compound that passes by the "grand mean exception" is detected (>RL), the PM is
notified via an anomaly report or case narrative. If 'the taurgets are <RL, no notification is required since the
lab has demonstrated that the lowest: standard in the calibration curve (the equivalent of the RL) can be
detected.

10 .2 .4 Regression Curve Option: A calibration curve is established for each analyte by plotting the concentration
along the x-axis and the corresponding response along the y-axis. If the correlation coefficient of the
regression curve is greater than 0.99, the curve can be used to quantify samples.
NOTE: Linear regression curves must be used for South Carolina DHEC compliance samples. See pre-
project plans and client QAPs for other exceptions to using non-linear curve fitting.

10.3 Calibration Verification
Calibration is verified every 24 hours for 600-series methods and every 12 hours or 20 samples, whichever
is more frequent, for 8000-series methods by the analysis of continuing calibration check standards. Note
that the following criteria apply to calibration standards analyzed before and after samples. In situations
where compounds fail criteria high and no positive for the compound(s) failing high are detected, these
samples may be reported.

10.3. 1 Analyze the mid-level standard(s). Tabulate the area of the target analytes and calculate the response
factors if using the average RF/CF option. If 'using the calibration curve option, calculation of the RF is
unnecessary.
Calculate the percent, drift or percent difference between the initial and continuing calibration:

expected
Where
result :== concentrEltion or nanograms on-column of 'the calibration check standard quanted against the curve
expected = true concentration or nanograms on-column of the calibration check standard

^Difference
RP init

Si x 100

Where
RFjni, = average response factor from the initial calibration curve
Rfoont= response factor from the continuing calibration standard
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10 .3 .2 Continuing; Calibration Verification Criteria
If the CCV criterion is not met, another CCV should be analyzed. Repeated failure may be a sign of
instrument our standard degradation. If the calibration verification criteria cannot be met, a new initial
calibration must be prepared, analyzed, and evaluated.
600-series: If the percent drift or percent difference is less than or equal to 10%, the initial calibration is
verified and the average response factor or regression curve can be used for quantitation.
8000-series: If the percent drift or percent difference is less than or equal to 15%, the calibration curve is
verified arid the average response factor is used for quantitation.
8000-series CCAL grand mean exception:
If one or more compounds exceed the %drift or %dilference criteria, the average response factor from the
initial calibration can be used four quantitation if the average %drift or %difference of ALL of the
compounds (the grand mean) in the CCV is less than or equal to 15%
NOTE: If a target compound that passes by the "grand mean exception" is detected (>RL), the PM is
notified via an anomaly repent or case narrative. If the targets are <RL, no notification is required.
External Standard CCV: Samples analyzed by external standard calibration require bracketing by CCV. If
the CCV standard analyzed after the samples fails to meet the acceptance criteria and the response of the
mid point standard is above the criteria (that is the response of the analytical system has increased),
samples which have no target compounds detected above the RL may be reported as <RL, since the
compounds would have been detected if present. (SW-846 Method 8000B).

10.4 Sample Analysis Sequence
The analytical sequences for the 600- and 8000-series methods are given in the SOP Summary after Section
15 .

10 .4 . 1 The sample extract is injected using the same injection volume used for the calibration standards. Extracts
that arc known to be relatively clean should be analyzed first. Extracts suspected of containing; high
concentrations should be analyzed last Instrument blanks (hexane) may be analyzed after suspected high
concentration samples to allow the detector response to stabilize.

10.4.2 If the concentration oftaarget compounds exceeds the working; range (defined by the highest standard in the
initial calibration), the extract must be diluted and reanalyzed. A dilution should bring the area of the
largest peak of interest: into the upper half of the calibration curve. For the single point multicomponent
products, the extract, should be diluted until the area is no more than a factor of two above the area of the
single point, standard (see section 1 1 . 1 for quantitation of multi-peak target, compounds).
NOTE: Unless otherwise specified by a client or QA plan, results from a single dilution acre reportable as
long as the largest target analyte (when multiple analytes are present:) is in the upper half of the calibration
range. When reporting results from dilutions, appropriate data flags should be used (*F34 or *F42) or
qualification in a case narrative provided to the client. For TCLP analyses, every effort should be made to
achieve the regulatory level without substantial instrument overload.
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For clients who demand we provide lower detection limits, a general gwi.de would be to repent the dilution,
detailed above and one additional run at a dilution factor 1/10 the dilution factor with the highest target in
the upper half of the calibration curve (i.e., a sample analyzed at a DF of 50 resulting in a hit in the upper
half of the calibration curve 'would be reanalyzed at a DF of 5 to provide lower detection limits to the
client). Project managers and lab staff must 'work together to balance client satisfaction with productivity.

10 .5 Determination of Retention Time Windows
The procedure for the determination of retention time windows is given in SL SOP AN66: Determination.
of Retention Time Windows for Gas Chromatographic Analyses. If internal standard calibration is used, the
determination of absolute retention time •windows is not required. Relative retention, times, as described in
Section 1 . 1 .4 , are used to identify the target: compounds,

II1.0 DATA ANALYSIS/CALCULATIONS
The evaluation of chromatograms for target compounds must take into account the calibration of the
analytical system (initial and continuing calibration response and retention times), the recovery and.
retention time shift of the surrogate compounds,, whether the peak response falls within the working range
of the calibration, and the integration of the peaks. Manual integration must be documented in accordance
with. SL SOP AN65. The analyst must also take into account the results from the method, blank and lab
control sample before reporting quantitative data...
The judgement and experience of the analyst: and his/her colleagues is an important part of the evaluation of
Chromatographic data. The analyst should ask:

Is there previous data or current information about the sample that would aid in evaluating the
data?
Do the peaks look normal?
Are peaks correctly integrated?
Are there co-eluting peaks oir matrix in.terferen.ces?

11 .1 Qualitative analysis;
Identification of the target compounds is based on retention time. The analyst should scan the sample
chromatogram for the target compounds on the primary analytical column. The analyst should use the
retention time (RT) window calculated around the CCV as guidance for the identification of the target
compounds. The analyst should also note shifts in the retention times of the surrogate compounds to help
gauge possible shifts in the RT of the target compounds. See SL SOP AN66.
NOTE: It is important to note that the retention time 'window applies only to peaks that are within the
calibration range of the curve. Peaks areas that exceed the established linear range of the calibration curve
may result in significant retention time shifts; therefore, all peaks which have significant areas and elute
closely to a target compound should be tentatively identified as a target compound and evaluated as such.
Peaks over-range are handled using dilutions as detailed above (10.3.2,) .

1 1 . 1 . 1 The surrogate should be evaluated first to check for shifts in retention times and to evaluate the surrogate
recovery.
The extract contains the surrogate Dichloroacetic acid (DCAA). The recovery criteria are given in Section
SoftheSLQAPs.
Given the complicated nature of GC-ECD chromatograms, assessing surrogate recovery is frequently
complicated by co-eluting positive and. negative interferences. Generally, it is expedient to calculate the
recovery on one chromatogram. If this recovery is acceptable, the other channel is not evaluated for
recovery. If interferences are suspected, evaluate recovery on the other channel. Note that given this
nature, an extract is considered acceptable if one of the 2 potentially calculated recoveries is acceptable,
NOTE: If the recovery of the surrogate is above the upper control limit and no target: compounds are
detected in the sample, results may be reported. Refer to section 13 of the current QA Plan regarding this
issue.
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1 1 . 1 .2 Label and calculate the concentration of each peak that corresponds to a target, compound. Observe the
general appearance of the chromatogram for possible dilutions, matrix interferences and the overall shapes

"X of the peaks.
If the concentration is below the detection limit, the reporting limit (RL) for that compound is calculated
(Section 11.2). The RL is calculated for all target compounds that are not detected on the primary analytical
column. Peaks over-range are handled using dilutions as detailed above (10.3.2).
NOTE: If a peak is over range on the primary column, evaluate the confirmation column. If no peal; is
detected or if the concentration is within the calibration range, the analysis at a dilution is not necessary.

1 1 . 1 . 3 If the result for a target is above the reporting limit (RL) on the primary column, evaluate the confirmation
column. Use the retention time window calculated using the CCV as guidance for the identification of the
target compounds. Note shifts in the retention times of the surrogate compounds to help gauge possible
shifts in the RT of the target, compounds.
If the target compound is detected on the confirmation column, the concentration of the target compound is
calculated and compared to the result from the primary column. The relative percent difference is
calculated:

%RPD = (Cprim -•• Cconf)
(Cprim + Cconf) ®100

Where
Cprim = concentration of the target compound on the primary column
Cconf = concentration of the target compound on the confirmation column

If the relative percent difference is less than 40%, the presence of the target compound is confirmed and the
lower concentration is reported.
NOTE: The relative percent, difference between any two numbers will be a maximum of 200%. A large
relative percent difference may be acceptable at concentrations near the reporting limit. If in doubt about
whether to report a peak as a quantitative result, consult: the section supervisor.
If the %RPD is greater than 40%, evaluate the chromatograms to determine if matrix interferences are
present on one or both columns. If interference is detected, flag the result to note the disparity between the
results. Alternatively, dilute the extract to a level that removes the interference and report the RL from this
dilution.
The following table summarizes the general guidance for the evaluating of chromatographic data. The
table assumes that the calibration criteria have been met and that the sample has acceptable associated
surrogate and lab spike recoveries.

(V-vr I) o <n>n, »i LABORATORIESMjCO'-Jrage " 01 1\J 'UiiJI IILmi i tHvmoHttetmu. SERVICES, we.



5065:01. 12:99:4

PEAK INFORMATION
No peaks found on primary or
secondary column
Peak found within RTW on
primary column

Peak found within RTW on
confirmation column

ACTION

Peak is tentatively identified as the
target

Peak is: confirmed as the target

REPORT"
Report < RL

If concentration < RL, report < RL
If concentration > RL, evaluate
confirmation column.
If concentration < RL, report <RL
If concentration >RL, calculate
%RPD
-if %RPD <40%, report Iowa-
concentration of primary and
confirmation analyses.
-if %RPD >40%, flag result to note
the disparity
Case narrative or note to PM may
be required for complex matrices.

*RL may be the SL Reporting Limit in Table 5 of the CQ'AP or may be defined by the client Q'AP or contract.
The analyst must clearly show hoi* the reported sample results were determined.

1 1 . 1 .4 Identification "Tools"
Analysis; by GC/MS (scam or SIM) may be used to confirm the presence of chlorinated herbicides (see SL
SOP SM06: Guidelines for SIM Analysis by GC/MS.) The herbicide extract must be used to perform the
GC/MS confirmation-unesterified extracts (e.g., the GC/MS extract) are not suitable for herbicide analysis
or confirmation.

1 L 1 .4 . 1 Relative Retention Time
The retention time of a surrogate compound provides useful information about the stability of the GC
system. If the surrogate RT has not changed, it is probable that the target analytes RTs have not changed.
The relative retention time can help the analyst to evaluate a peak:

PP7= .
n. /surrogate

The relative retention time will remain fairly constant under the same GC conditions;.. The expected
retention time of the target can be estimated from the RRT and the RT of the reference (in this case, the
surrogate):

target ~ ' 1 ' ' ' ' 1 ' '*' surrogate

The analyst must be alert for the presence of matrix interferences and evaluate the data on both columns
before making an identification.

1 1 . 1 .4 .2 Co-Injection
Another useful "tool"" is to add a known amount of the target analyte to a portion of the extract. The
analysis of this "fortified extract" may provide chromatographic information that supports orrefut.es the
sinitial identification. The analyst is cautioned to use this approach with discretion and with consultation
with the GC supervisor, As a general rule, spike a portion of the extract with an amount of target analyte
that will result in about a 2-fold increase in response.
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NOTE: Do not perform this procedure until you have exhausted all other avenues and have consulted with
the GC supervisor or other manager with GC experience. The extract must be fortified with herbicides as
methyl esters-unesterifiedherbicides are not amenable to GC analysis.

1 . 1 .2 Calculations-External Standard
Aqueous/Liquid Samples
If the regression curve option is used, the sample concentration is calculated:

FWDFConcentration(ug/L) = Ccurve (><> —————

where
Ccurve:=: concentration, of analyte from curve (ug/mL)
F = final volume of the extract (irnL)
DF = dilution factor
V ::= volume of sample extracted (L)
If the response factor option is chosen for quantitation:

, . . . . us/mL _, _ F®DFLoncentration(vg/L):=: ———— (*) response <s> ————response ' V

where
F ==: final volume of the extract (niL)
.DF = dilution factor
V = volume of sample extracted (L)
Soils/Solids Samples
Regression Curve

. , /TV ,-, „ F®DFConcentration(ug/L):=; Lcurve f W® solids

where
Ccurve = concentration of analyte from curve (ug/mL)
F = final volume of the extract (ml,)
DF = dilution factor
W = 'weight of sample extracted (kg)
solids = (percent solids)/100

SAVANNAH LAEIORAJOfHKSSG65-Page 11 of 20 """"ll"111 * ra""0'"«""Hl SCT'"Cfs-wc
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If the response factor option is chosen for quantitation:

Concentration(itg I kg, dw) .----£-------— ® response <0v

response ' W ® solids

where
F = final volume of the extract (mL)
DF = dilution factor
V = volume of sample extracted (L)
W = weight of sample extracted (kg)
solids = (percent soliids)/100

1 1 . 3 Internal Standard Calibration
Aqueous Samples

Ac Cis FVConcentration^ I I) = -— ® ——— ®:— ® DF*•••' A\ ' 1H| FT lr~" T)'Ais RRFavg V

where
Ac = area of the target, compounds
Ais = area of the internal standard
Cis= concentration of'the internal standard (ug/mL)
RRFavg = average response factor of the target compound from the ICAL
FV = final volume of the extract(mL)
V = volume of sample extracted (1) ,
DF =dilution factor

Soil Samples

Ac Cif FVConcentration(ug / kg, dw) = -:-;-~- ® —^— ® -———- ® .DFAis RRhavg W® solids

where
Ac :== area of the target compounds
Ais = area of the internal standard
Cis= concentration of the internal standard (ug/mL)
RRFavg = average response factor of the target compound from the ICAL
FV = final 'volume of'the extract(mL)
W =weight of sample extracted (kg)
Solids = (percent solids)/100
DF =dilution factor

SAVANNAH
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12. 0 QUALITY ASSURANCE /QUALITY CONTROL
12.1 The analytical batch is discussed in SL SOP AN02: Analytical Batching, and these criteria are

summarized in the SOP Summary included in this SOP. Calculation of QC is also given in A.N02.
12.2 The method detection limit (MDL) is defined as the concentration of the an analyte that can be measured

with a 99% confidence that the result is greater than zero. See SL SOP CA.90: Procedure for Determination
of Method Detection Limit (MDL).

•- ' 13.0 PREVENTIVE MAINTENANCE
No items acre included in. this revision See Section 10 of the current SL QAP.

14.0 TROUBLESHOOTING
No items are included in this revision.

15.0 REFERENCES
1. Test Methods for Evaluating Solid Waste, "Third Edition with Revisions and Updates, SW-846; U.S. EPA

Office of Solid Waste and Emergency Response: 'Washington, DC, November, 1.986.
2. Code of Federal Regulations, Title 40, Part 136; U.S. Government Printing Office: Washington, DC, July 1,

1988. ' "
3. Savannah Laboratories' Comprehensive Quality Assurance Plan and Corporate Quality Assurance Plan,

current revision,
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METHOD SUMMARY
HOLD/STORAGE
Parameter
Routine Container

Preservative
Hold time

Storage

Aqueous
1-L amber glass fitted with Teflon-
lined cap
None
7 days from date of collection; 40
days from date of extraction
4C (less than 6C with no frozen
samples) from collection to
analysis

Soils/Solids/Wastes
500-mL or smaller glass fitted with
Teflon-lined cap
None
14 days from date of collection; 40
days from date of extraction
4C (less than 6C with no frozen
samples) from collection to
analysis

EXTRACTION
Aquoues-500mL of sample; separatory funnel extraction at pH >12 with diethyl ether followed extraction at pH<2
with diethyl ether, esterify and dilute to lOmL final volume with hexane
Soils- acidify 30g of sample mixed with acidified sodium sulfate; sonication or Soxhlet extraction with
l:lmethylene chloride/acetone; conoentrate and hydrolyze with KOHL, treat same as aqueous sample from this point
forward.
SEQUENCE
615
Initial Calibration Standards
Client samples analyzed until 24 hour cjock expires..
Calibration Verification standard - mid-level concentration
Client samples analyzed until 24 hour clock expires
8151
Initial Calibration Standards
20 client samples or 12 hours
Calibration Verification standard - mid-level concentration
20 client samples or 1.2 hours
Calibration Verification standard - mid-level concentration
The sequence continues until all samples are analyzed or until the CCV standard fails to meet the acceptance criteria.

SG65-Page 14 of 20 SIL SAVANNAH LABORATORIES
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QC FREQUENCY ACEPTANCE
CRITERIA

CORRECTIVE
ACTION

Initial Calibration-
5 point minimum with lowest point at RL

Prior to sample analysis
or when CCV fails

1)RSD of each target
<=20%i815I)or
!0%RSD(615);OR
2) plot regression curve
(CC>=0.99)
(see Section SO.2 for
8000-series "grand
mean" exception)

-Evaluate chromatogram and integrations.
Check calculations,
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-perform instrument or column maintenance
and reanalyze standards

Continuing calibration verification(CCV) After every twenty
sample analyses (or 12
hours) and at the end of
the sequence

8151 ; Percent dinerence
or drift <= 15%
615: Percent difference or
drift <= 10%
(see Section 10,3 for
8000-series "grand
mean" exception)

-evaluate chromatograrn and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

Method blank Per batch All targets reported less
thanRL in
Table 5 of the SL CQAP

-Evaluate chromatograrn and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13 . 1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

Lab control sample (LCS)-
Subset of targets in SL CQAP

IDr

Per batch Recoveries within SL
CQAP Table 5 limits

-Evaluate ciirornatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

TTISil
r--- te33s o
id• • a
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QC CHECK

Matrix spikeCMS) and matrix spike duplicate
(MSD) '

Surrogate

Reporting limiicRL) standard-lowest level
calibration standard

Initial Demonstration of Capability (IDOC)

Method Detection Limit (MDL)

Retention time window determination

FREQUENCY

Per batch

AH samples, method
blanks, and QC

Daily-required for Fla
DEP

Initially and when new
analysts trained
see SL SOP CA90

see SOP AN66 ,

ACEPTANCE
CRITERIA
Recoveries within SL
CQAP Table 5 limits

Recoveries within SL
CQAP Table 5 limits

Detected with reasonable
sensitivity

Evaluate in accordance
with method criteria
Evaluate in accordance
with SL SOP CA90
See Su-h- AN66

CORRECTIVE
ACTION
-Evaluate chromatogram and integrations.
Check calculations.
- Follow guidance in SL SOP AN02 and
Table 13, 1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze ,
-Evaluate chrornaiograrn and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze
-Reanalyze RL standard
-Remake and reanalyze RL standard
-Perform instnunent or column maintenance,
recalibrate, and reanalyze associated samples
Repeat test for analytes that fail criteria

Evaluate in accordance with SL SOP CA90

See SOP AN66

IDr
,

II3 ZSI
5 O
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TABLE 1-Tull list"
Compound

Dalapon
DCAA (surrogate)
MCPP
Dtcamba
MCPA
Dichlorprop
2,4-D
2,4,5-TP (Silvex)
2,4,5-T
Dinoseb
2,4-DB

RT
COL 1

2.90
13 . 18
13.56
13.66
14.30
14.94
16.10
18.27
20.49
21.00
22.81

RT
COL 2

3.35
13.41
14.08
13.63
14,44
15.36
1:5.89
19.22
20.33
23.06
23.36

COLl = DB608 COL2 = DB-5

TABLE lA-*short list"
Compound

DCAA (surrogate)
2,4-D
2,4,5-TP (Silvex)
2,4,5-T

RT
COL 1

5.38 ]

7.65
8.80
9.68

RT
COL 2

5.75
7.61
9.31
9.74

COL1=DB608 COL2 = DB-5

SG65-Page l7of20 SIL SAVANNAH LABORATORIES
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TABLE 2

HERBICIDE MOLECULAR WEIGHTS AND CORRECTION FACTORS
Herbicide acid MWacid MWester/ether Correction factor
2,.4-D 221 .04 235.07 0.940
Dalapon 142.97 157.00 0.91 1 - -
2,,4-DB 249.09 263. 12 0.947
Dicamba 221 .04 235.07 0.940
DichJoroprop 2:35.07 249.09 0.944
Dinsoeb ' 240.22 254.24 0.945
MCPA 200.62 214.65 0.935
MCPP 214.65 228.67 0.939
2,4,5-TP(Silvex) 269.51 283.54 0.951
2,4,5-T 255.48 269.51 0.948
DCAA 205.04 219.07 0.936
Picloram 241.48 235,51 0.945
Pentachlorophenol 266.35 280.37 0.950

Example Calculation

-/> )- .2'" Wester 235.. 07

If the standard is expressed as mass of ester per volume, convert the concentration to he acid form by multiplying by
the correction factor (CF).

18 °f2° - • • • SMHHAH UUOKTOHE*
11 E'WWKUMMENMI. !:«H'ICIrS. INC.
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Table 3-Example Standard Preparation "Recipes'11

"Short List" Herbicide Intermediate Standard
STOCK
STANDARD

"Herbicides

DCAA

VENDOR/'
PART NO.

Ultra HBM-
8 ISM
Ultra PPS-161

CONC.
(ug/niL)

100

100

mL of stock

1 .0

1.0

fvol
(irnL)

10

cone
(ug/mL)

10

10
Solvent is hexane

"Short" list Calibration Standards
STOCK
STANDARD
"short" list herbicide intermediate
std

CONC.
(ug/mL)
10

1*

30

2*

100

3*

200

4*

250

5*

500

6*

750

7*

1000

* irnicroliters of intermediate standard to lOmL of hexane. Seven standards are prepared and analyzed but only 3 are
used. MCPP and MCPA are difficull; to calibrate at low concentrations,

"Short" list Calibration Standards
Target Compounds
DCAA., 2,4,,-D, 2,4,5-TP (Silvex),
2,4,5-T

1*
0.05

2*
0.10

3*
0.20

4* 1
0.25

5*
0.50

6*
0.75

7*
1.0

ug/mL
"Full" list Calibration Standards

STOCK
STANDARD
Ultra HBM-8150M
Dicamba, 2,4,5-TP (Silvex), 2,4,5-T

2,4-D, 2,4-DB, Dichlorprop

Dinoseb

MCPA, MCPP

CONC.
(ug/mL)

10

100

50

10000

1*

5

2*

10

3*

12 .5

4*

20

5*

50

6*

67

7*

100

* microliters to lOmL hexane

5065-Page 19 of 20 SAVANNAH LABORATORIES
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TableS-ExampIe Standard Preparation "Recipes"

"Full" list Calibration. Standards
STOCK
STANDARD
Ultra HBM-8150M
Dicamba, 2,4,5-TP (Silvex), 2,.4,3-T

2,4-D, 2,4-DB, Dichlorprop

Dinoseb

MCPA.MCPP

CONC.
(ug/mL)

10

100

50

10000

1*

0.00:5

0.050

0.025

5.0

2*

0.010

0.10

0.050

10

3*

0.0125

0.125

0.0625

12.5

4*

0.020

0.20

0.10

20

5*

0.050

0.50

0.25

50

6*

0.0(57

0.67

0.33

67

7*

0.10

1 .0

0.50

100
*ug/mL
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Approval ,/;/' f /
Signature:___/^•J^^f^L^

' R. \Vayne4lobhAs
Title: Corporate QA Manager

Date:

MERCURY: VARIAN SPECTRA AA 20

1.0 SCOPE AND APPLICATION
This method describes the cold-vapor atomic absorption procedure for the determination of
mercury in liquids, groundwaters, soils and sludges.
The practical quantitation limit for this method is 0.2 |u.g/I. in fresh waters or in saline waters,
and 0.010 mg/kg in solid matrices.

2.0 SUMMARY
This method is based on the absorption of characteristic radiation at 253.7 nrn. by mercury vapor.
After digestion, the mercury is reduced and. aerated from, solution in a mixing coil. The mixture
passes through a gas/liquid separator and then vapor passes through a flow cell positioned in the
light path of an atomic absorption spectrophotometer. Absorbance is measured as a function of
mercury concentration. This procedure is adapted from Methods 7470 and 7471 from SW-846
(2).

3.0 INTERFERENCES
Potassium permanganate is added to eliminate the possibility of sullide interference and digested,
organic.
Chlorine is known: to interfere. Because chlorides are oxidized to free chlorine during the
oxidation step, addition of extra permanganate may be necessary for chloride-containing samples.

During digestion, sample bottles are left open so free chlorine can escape. Also, free chlorine can
be reduced by using an excess of hydroxylamine sulfate reagent (2.5 mL).

4.0 APPARATUS AND MATERIALS
Varian Spectra AA 20: This provides a mount for the absorption cell and mercury lamp.
Mercury hollow cathode lamp
Absorption cell: The cell is 17Vi cm long with quartz end windows.
VGA 76 - Vapor generation, accessory
Mixing coil
Pump tubing: Tygon tubing is used to pass the sample from the test tube through the mixing coil
into the gas/liquid separator.
Volumetric glassware

ME26 - Page 1 of 5 SAVANNAH LABORATORIES
. INC.
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Printer

5.0 REAGENTS AND STANDARDS
DI water: DI water is monitored for impurities. Conductivity is checked daily and must be < 1
limbo in order to be used.
Nitric add, concentrated: reagent grade
Sulfuric aid, concentrated: reagent grade
Hydrochloric acid, concentrated: reagent grade
Aqua regia: Prepare: immediately before use by carefully adding three volumes of concentrated
HCL to one volume of concentrated HNQj.
Potassium permanganate, mercury-ike, 5% solution (w/v): Dissolve 50 g of KMnO.t in 1000 ml.,
of DI water.
Sodiuin chloride-hydroxylanune sulfate solution: Dissolve 120 g sodium chloride and 120 g
hydroxylamine sulfate in DI water in a 1-L volumetric flask and dilute to volume.
Stannous chloride: Add 100 g of stannous chloride in DI water in a 500-mL volumetric flask,
add 125 inL hydrochloric acid, concentrated, and dilute to volume.
Potassium persulfate, 5% solution (w/v): Dissolve 50 g potassium persulfate in 1000 mL of DI
water,
Commercial stock,standard, (Baker) mercury, 1000 ppm
Mercury intermediate slock standard, 10 ppm: Add 1 mL stock standard, 1000 ppm, and 2.5 mL
nitric acid to some DI water in a 100-mL volumetric flask. Dilute to volume with DI water.
Mercury intermediate -working standard 0.05 ppm: Add 5 mL intermediate stock standard and
2.5 mL nitric acid to a 1-L volumetric flask and dilute to volume,

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING
Collect a representative sample in a plastic red-dot (nitric acid) bottle. Check pH in laboratory
and if necessary, acidify the sample to pH < 2 with nitric acid.
Collect soils in a plastic bottle and cool samples to 4° C.
Holding time is 28 days from date of sampling.
Holding time for CLP (3) samples is 26 days from date of sample receipt,

7.0 PROCEDURE
7.1 Calibration Standard Preparation

Transfer 0.2-, 0.4-, 1.0-, and 5.0-mL portions of intermediate working standard to a series of
125-mL glass 'bottles. Add DI water from a graduated cylinder to each bottle to make a final
volume of 50 mL. This results in working standard concentrations of 0.2, 0.4, 1.0, and 5.0 u,g/L

ME26 - Page 2 of 5
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mercury. Shake well and add 2.5 iiriL of concentrated H2SO<, 1.25 mL of concentrated HNOj, and
7.5 mL of KMnGu solution and let stand at least 15 min. Add 4 mL of potassium persulfate and
heat for 2 h in a water bath at 95" C. Cool and add 3 mL of sodium chloride-hydroxylamine
sulfate solution to reduce the excess permanganate. 'When the solution has been decolorized

'•• (excess permanganate reduced), place in test tubes onto autosampler.
7.2 Sample Preparation

Liquid samples: Add 50 mL of sample or a dilution brought to 50 mL to a 125-mL glass bottle.
Add 1.25 mL HNCb, 2.5 mL HzSCu, and 7.5 mL of KMuCU solution to each sample. Shake well
after each addition. Be sure the purple color persists for at least 15 min. If not, add up to three
times more KMnO-i solution, Then add 4 mL of potassium persulfate to each sample, shake well,
and place the samples in a water bath at 95° C for 2 h. Remove and allow the samples to cool.
Add 3 mL of hydroxylamine sulfate solution to each bottle to neutralize excess KMnOu. Follow
the analysis procedure below.
Soil Samples: Weigh between 0.80 and 1.00 g wet weight of sample into a 125-mL glass bottle.
Add 2,5 mL DI water and 2.5 mL aqua regia. Heat for 2 min in waterbath at 95° C, cool, then
add 25 mL DI water and 7.5 ml, KMnCU solution to sample. Mb: and heat for 30 ruin at 9:5° C.
Cool and add 3 ml, sodium chloride-hydroxylamine sulfate solution to reduce excess KMnCX
Add 27.5 mL DI water and shake well.
Saltwater: Use 100 mL of sample in order to get a lower detection limit of 0.1 jig/L.
Concentrate the sample to 50 mL by heating on a hot place in a Teflon beaker. Add 4 mi,
HiSOt, 2.5 mL HNQj, and 0.5 mL of KMnO^ solution and mix well. If the pink color disappears
after 15 min, add additional amounts of KMnQi solution until the pink color persists. Usually,
about 7 mL is required. Prepare two blanks in the same manner. Do not heat in water bath.
Then add 1 mL hydroxylamine sulfate solution to neutralize excess KMn(X Follow the analysis
procedure below.
Fish and Crustaceans: Weigh between 0.20 and 0.30 g of the sample and place into a 125-mL
glass bottle. Add 2 mL H2SC«4 and 0.5 mL HNOs to each sample and digest in the waterbath for
30 min at: 80° C, or until completely dissolved. After samples are cooled, add 7.5 mL of KMnCU,
and put samples back into water bath for an additional 90 min at 30° C. Remove and cool. Add
3 mL hydroxylamine sulfate: solution to neutralize excess KMnCU. Blanks and QC-check
standards should be treated identically. Use 0.20 to 0.40 g of EPA "Trace Metals in Fish"
standard for the QC-check standard. Fish are calculated on an "as is" basis. Follow the analysis
procedure below.
Prepare one blank and two QC-check standards for each 20 samples, These QC check standards
are to be used as ICV/CCV and liquid lab control standards. The blank will be used as ICB/CCB
and preparation blank, The blanks are prepared using 50 mL of DI water and all the reagents.
The QC-check standards are prepared by using 0.5 mL of EPA QC-check sample concentrate (or
equivalent) diluted to a final volume of 50 ml,. The QC-check standard will serve as an initial
calibration standard and continuing calibration verification standard. Treat blanks and QC-
check standards as samples.

7.3 Analysis
CAUTION: Mercury is toxic. Insure that the exit line from the spectrophotometer is led

into a absorbing media in an exhaust hood or adjacent to a vent.
Fill test tubes with digested samples and label, Fill standard tubes, calibration blank lubes and
rinse bottle with appropriate solutions and label. Fill one of the VGA 76 250-mL reservoirs with
DI water and the other with the stannous chloride solution. Arrange samples on autosampler tray
and assign places on computer. Set instrument parameters to manufacturing specifications.
Align mercury lamp and flowcell. Turn on the EGA 76. Recall program on computer. Then
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run calibration standards and print out the calibration curve. If curve is satisfactory (i.e.,
correlation coefficient. ;> 0.995), proceed in running the tray.
Usual tray setup: ICV, ICB. Then add up to 10 samples, CCV, CCB, 10 more samples, CCV,
CCB, etc. At the end of the tray, run CCV, and CCB.
ICV = initial calibration verification.
ICB:== initial calibration blank.
CCV = continuing calibration verification
CCB = continuing calibration blank.
These standards are defined above, under sample preparation.
The computer will calculate and print out results in jig/L as the samples are analyzed.
All EPTOX extracts, all samples that suffer from, matrix interferences, and all samples atnalyzed
as part of a delisting petition are analyzed by the method of standard addition. The standard
addition method used is a single-point addition, adding 1 nil., of 0.05 ppm mercury working
standard to 50 nriL of sample, for an added concentration of 1 ng/L..
All dilution or concentration, factors must be taken into account. All soils and sludges must be
appropriately qualified (e.g., 0.19 mg/kg dw).

7.4 Calculations
Liquids — The instrument readout is in ug/L. The normal reporting units arc mg/L, therefore,
the ansvrer must be corrected for units and any dilution or concentration procedure that 'was used
on the sample.
Example: Consider an instrument readout, of 0.452 p.g/L Hg,
1. If 50 nil., of sample is digested and. the final; volume of the digested sample is 50 inL, the

result would only need to be corrected for units: 0.452 p.g/L * (1 mg/1000 ug). The
Mercury result would be 0.00043 mg/L.

2. If 5 mJL of sample is digested and the final volume is 50 iiiL, we have diluted the sample
by a factor of 10. In this case, correct the instrument readout, by a factor of ten before
correcting for units. The reported answer would be 0.0045 mg/L.

S&Mdst •»• If the sample is a solid, we must consider both the weight of the sample digested and the
final volume to which the sample is diluted. The instrument generated units of ug/L must be
converted to mg/kg as is or mg/kg dry weight, basis.

mg . (X f&L) * (V ml) * (1 Ul 000 ml) * (I jug/g)/(l mgfkg)..... -... (fw = ........... -. ........................ : —————————————————— — : ——————— —
kg W(S)

where X = instrument readout in |,ig/L
V = volume of digested sample
W = wet weight, of the sample in g
S = % solids (expressed as decimal equivalent

(i.e., 85% solids is 0.85)
To report data as mg/kg as is, simply omit the % solids from the calculation.
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8.0 QUALITY CONTROL/QUALITY ASSURANCE

The instrument is calibrated using a five-point calibration curve. The levels are as follows: 0.2,
0.4, •!.<), 3.0, and 5.0 (ig/L. These standards are digested following the sample preparation
procedure.
Immediately following calibration, an initial calibration verification standard (ICV) from, an
independent source must be analyzed. The ICV is prepared following the sample preparation
procedure. Results must be within 15% of the true value. If not, the analysis is terminated and
lute problem corrected before proceeding.
Calibration verification standards (CCV) should be analyzed after every 10 samples and at the
end of each ran and must be within 20% of the true value. Samples must be: rerun that are not
bracketed by calibration verification standards meeting this criterion.
Lab control samples should be processed in duplicate for each batch or for every 20 samples,
whichever is more frequent. This will allow the determination of accuracy and precision. If the
lab control samples do not fall within 80-120% of the true values of the metal of interest, the
batch must be redigested and reanalyzed.
A calibration blank (ICB) must be analyzed immediately following the ICV and after each
calibration verification standard (CCB), The ICB and CCB must be below the practical
quantitation limit.
For soil samples, digest and analyze an NIS'T standard reference material (MBS 1646 estuarine
sediment) in duplicate for every 20 samples, the determined value must fall within 70-130% of
the true value.
A matrix spike sample and a matrix spike duplicate sample are analyzed for every 20 samples.
The matrix spike is at 1 ug/L mercury.
Dilute samples if they are higher in concentration than the highest standard.

9.0 REFERENCES
1. Methods for Chemical Analysis of Water and Wastes; U.S. EPA Office of Research and

Development: Cincinnati, OH, March, 1983.
2. Test Methods for Evaluating Solid Waste, Third Edition; U.S. EPA Office of Solid

Waste and Emergency Response: 'Washington, DC, November, 1986.
3. US EPA Contract Laboratory Program Statement of Work for Inorganic Analysis,

Multi-media, Multi-concentration Document Number 1LM01.Q.

ME26-Page5of5



CHANGE-IN-PROGRESS ATTACHMENT
SOP Document No: ME28:06.15.99:1
SOP Description: Mercury Analysis: LeemanPS200

Approval
Signature:

" L Wayne
Title: CQrporatC.QA_Manager

N'jfS^ -• ' • , . - ; . i- i ; rSSi i V : -

Changes in BOLD. A reference to the 'manual digestion procedures was omitted in the 12/97 revision.

1.1 This SOP describes the procedure to determine the concentration of mercury by cold vapor atomic
absorption spectrophotometry (CVAA). This method contains the analytical procedures for
determination of mercury in liquids, surface and groundwaters, soils, sediments, sludges, wastes
and lea.cha.tes (IBP or TCLP) after digestion. The automated digestion procedures for liquids
are contained in SL SOPs ME29; the manual digestion procedures for liquids and soils are
contained in SL SOP ME26.

9.0 SAMPLE PREPARATION
For the preparation of samples see the appropriate section of SL SOP ME29 (automated
preparation of liquids) or SL SOP ME26 (manual digestion procedure for liquid!, and soils),
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MERCURY ANALYSIS: LEEMAN PS200

1.0 SCOPE AND APPLICATION
1.1 This SOP describes the procedure to determine the concentration of mercury by cold vapor atomic

absorption spectrophotometry (CVAA). This method contains the analytical procedures for
determination of mercury in liquids, surface and groundwaters, soils, sediments, sludges, wastes
and leachates (EP or TCLP) after digestion. The digestion procedures for mercury are contained
in SL SOPs ME29. •

1.2 The reporting limit (RL) and the accuracy and precision criteria, are listed in Section. 5 of the
current revisions of the Savannah Labs' Comprehensive Quality Assurance Plan and Corporate
Qualify Assurance Plan.

2.0 SUMMARY OF THE METHOD
2.1 This method is based on the absorption of characteristic radiation at 253.7 run by mercury vapor.

After a digestion,, the mercury is reduced by the addition, of stannous chloride and aerated from
solution in a mixing coil. The mixture passes through a gas/liquid separator and the vapor is then
passed thorough a drying tube. The vapor is then passed through a flow cell positioned in the light
path .of an atomic absorption spectrophotometer. Mercury concentration is then measured as a
function of absorbance.

2.2 This method is based on the guidance provided in SW-846 methods 7000A, 7470A, 7471 A, and
EPA method 245.1 (Drinking Water version).

3.0 SAFETY
3.1 Use good common sense when 'working in the lab. Do not petfonn any procedures that you do not

fully understand or that will put you or others on potentially dangerous situations.
3.2 Acid spill kits must be available. These kits must: be located in a highly accessible atrea of the lab.

Each lab must have access to a properly working shower.
3.3 The standards and reagents used in this method should be treated as potential hazards. Lab coats,

gloves, safety glasses and other protective equipment must be used when preparing samples,
standards and reagents.

3.4 The Material Safety Data Sheets (MSDS) for each reagent and standard are available to the
analyst/chemist. These sheets denote the type of hazard that each reagent poses, the safe handling
instructions for these compounds, and first: aid instructions. Each person should read and
understand these sheets for all standards and reagents used before beginning this procedure.

4.0 INTERFERENCES
4.1 Potassium permanganate is added to eliminate the possibility of interference from sulfkle and

certain organic compounds.

ME28Page 1 of 9
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4.2 Chlorine is known to interfere. Addition of extra potassium permanganate may be needed during
the digestion of chloride containing samples. Also, the samples are not capped tightly during
digestion so that excess chlorine can escape.

4.3 Contamination of the sample can occur when the preparation glassware and/or reagents contain
mercury, Reagent: blanks (method blanks) must be analyzed as a check on contamination due to
sample digestion.

5.0 SAMPLE COLLECTION, PRESERVATION AMID HANDLING ~ "
5.1 Aqueous samples and TCLP/EP-TOX Leachate
5 . 1 . 1 Liquid samples are collected in 250-mL plastic or glass containers. The samples are preserved

with HNO3 to a pH <2. Samples must be digested and analyzed within 28 days of collection.
5. 1 .2 Samples for dissolved mercury should be filtered in the field before acid is added to the sample. If

the sample is to be filtered in the lab, no preservative is added to the sample until the sample is
filtered. The sample is stored at 4°C (less than 6°C, but not frozen) until filtration and
preservation.

5.2 Soil/Sediment/Waste Samples
5.2.1 Soil and sediment: samples are collected in 250-mL or 500-nnL plastic or glass containers. The

samples are iced at the time of collection and stored at 4C (less than 6C but not frozen) until the
time of digestion and analysis. Samples must be digested and analyzed 'within 28 days of
collection.

6.0 APPARATUS AND MATERIALS
6.1 Leeman PS200 or other suitable automated mercury analyzer with data system and printer
6.2 Nitrogen gas supply and. appropriate fitting;!
6.3 Pump tubing of appropriate sizes for use on the PS200
6.4 Volumetric glassware for making standards and reagents
6.3 Test tubes of the two sizes to'fit the PS200 autosampler
7.0 REAGENTS
7.1 Reagent water-lab generated deionized water, ASTM Type I or Type II. The conductivity is

monitored in accordance with SL SOP AN35.
7.2 Nitric Acid (HNO3), concentrated-reagent grade
7.3 Hydrochloric Acid (HCI), concentrated-reagent grade
7.4 Rinse Water, 5% HCI- 1%HNO3 - to a clean 2-L bottle add 1-L of reagent water. Carefully add

100-mL of concentrated hydrochloric acid. Carefully add 20 mL of concentrated nitric acid.
Dilute to a final volume of 2-L, Other volumes may be utilized providing the reagent proportions
remain the same.

7.5 Stannous chloride (SnC12.2H2O) - reagent gjra.de, suitable for mercury determination
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7,5.1 Stannous chloride (SnC12.2H2O) solution - to a clean 2-L volumetric flask add 100-g of stannous
chloride. Acid approximately 400-mL of reagent water. Carefully add 500-mL of concentrated
hydrochloric acid. Add a stirring bar and stir on a stir plate until the stannous chloride is
dissolved. Remove the stirring bar and dilute to volume with reagent water.

7.6 Magnesium perchlorate (Mg(ClO4)2) - used as a drying agent: in the drying tube. The magnesium
perchlorate should be as coarse as possible

8.0 STANDARD PREPARATION
For the preparation of standards see the appropriate section of SL SOP ME29. 'Note that the
standards are digested in the same manner as the field samples.

9.0 SAMPLE PREPARATION
For the preparation of samples see the appropriate section of SL SOP ME29.

10.0 ANALYSIS PROCEDURE
10 . 1 Initial startup of the instrument
10 . 1 . 1 Before analysis begins inspect the system (pump tubes, mixing coil, gas/liquid separator) to see if

any parts need to be cleaned or replaced.
10 . 1 .2 Replace the drying tube with a freshly packed drying tube, making sure that the magnesium

perchlorate is not packed too tightly. The vapors must be able to pass freely through the drying
tube.

10.1 .3 Fill the: rinse tank with rinse water.
10 . 1 .4 If the lamp is not already on and wanned up perform a cold-start: using the COLDSTRT macro.

The lamp must warm up for a minimum of 2 hours.
10 . 1 . 5 If the lamp is already on and warmed up, perform a warm-start using the WARMSTRT macro.

This will give the instrument time to "exercise" the pump tubes. Allow a minimum of 20 minutes
of pump time for the pump tubes to break in each day.

10 . 1 .6 Check the aperture. If the aperture is not close to 0 (•+•/- 100) adjust the appropriate set screw. If
the aperture must be adjusted, allow at least 10 minutes for the cell to warm up after replacing the
cover.

10 . 1 .7 Fill the stannous chloride reagent: bottle with stannous chloride solution. Switch the reagent: line
from rinse to the stannous chloride reagent bottle.

ME2 8 Page 3 of 9
Cm! II SAVANNAH LABOFMTOA/ESHim!' linn a fJvvmoMMENMi. SERVICES, inc.



ME28.-06.15.99:1

10.2 Autosampler setup

10 .2 . 1 Fill the standard tubes with the appropriate standards for the protocol being followed. Refer to
ME26 or ME29 for the prep of these standards.

10.2.2 Fill the labeled sample test tubes with the samples and calibration verification standards in the
applicable order. An example order is as follows:
1CV - Initial Calibration Verification Standard
ICB - Initial Calibration Blank:
10 SAMPLES
CCV - Continuing Calibration Verification Standard
CCB - Continuing Calibration, BlanJk
10 SAMPLES
CCV '
CCB
10 SAMPLES*
CCV
CCB

CCV
CCB.
It is appropriate to use the liquid laboratory control samples as the CCV. The specific ID for the
LCS is used to identify the CCV (i.e., 1209T-1, 1209T-2). The CCVs will bracket the samples
which they were prepped with.
The preparation blank will be analyzed first. The LCS will follow immediately after the
preparation blanJk. The samples, matrix spikes and duplicates will then, follow with a maximum of
10 analyses between CCVs/CCBs. All samples and control samples will be labeled with the
corresponding batch ID.

10.2.3 Enter the sample/QC IDs into the autosampler table giving each rack a unique name.
10.2.4 Load the rack(s) onto the autosampler.
10.3 Calibration of the mercury analyzer.
10 .3 . 1 Call up the required protocol. Open a new data folder. Enter the operator ED (e.g., J.Smith).
10.3.2 Go to CALIBRATION, RESET, and reset the calibration for a new calibration
10.3.3 Go to CALIBRATION, STANDARDS, and insure that calibration standards are entered at the

proper concentrations.
10.3.4 Analyze the standards, beginning with standard 1 (Blank), proceeding from lowest to highest

concentration.
10.3.3 When all calibration standards have been analyzed, go to CALIBRATION, LINE

CALIBRATION. If calibration is within acceptable limits (correlation > 0.995) accept the linear
calibration and print the calibration curve.
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10.4 Sample analysis
10.4. 1 Go to AUTOSAMPLER, SETUP. Enter the Rack ID (s) and the cup numbers to be analyzed.
1 0.4.2 Press the SAMPLE (F8) key to begin the analysis run.
10 .5 If the concentration of a sample is above the calibration range of the Hg analyzer, the sajrnple

digestate must be diluted and reanalyzed. The amount of digestate needed to prepare the desired
dilution is determined from the following equation.

Vldfi|!(,r= (VfTOl)/DF
where

Vdigest =: volume of sample digestate used to make the dilution (mil)
VfTO| =

: final volume of diluted sample (mL)
DF = dilution factor

Samples should be diluted with digested blank solution.
10 .5 . 1 The dilution factor is calculated as follows:

where
Vdigssi = volume of sample digestate used to make the dilution (ml,)
Vfv,)t = final volume of diluted sample (mL)
DF = dilution factor

1 11 .0 BAT A ANALYSIS/CALCULATIONS
1 1 . 1 Aqueous and Leachate Samples.

The concentration of mercury in liquid samples is calculated.as follows:
(Note that results may also be reported in me/L. Results in mg/L axe reported by dividing the
result below by 1000).

"'iHJiifili: ~" '^-'curve '̂  '-^'*where
Campie = concentration of sample (ug/L)
Cc,,,,,t

 :==; concentration from curve (ug/L)
DF = dilution factor

The reporting limit (RL) is calculated as follows:
(Note that the RL may also be reported in mg/L. Results in mg/L are reported by dividing the
result below by 1000).

RLjunpk == RLq«p X lit
where

==: reporting limit of sample (ug/L)
•qip =: reporting limit from Table 5 of CQAP (ug/L)

DF = dilution factor
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1 1 .2 Soil/Solid Samples
The concentration of mercury in soil and solid samples is calculated as follows:

Campie = Cc,im x |[(F)/(W x solids)] x DF x Img/lOOOug
where

Cumpk :=: concentration of sample (mg/kg dw)
Com* := concentration of digest from curve (ug/L)
F = final volume of digest (L)
W :==: weight of sample digested (kg)
solids =: (percent solids)/! 00
DF := dilution factor

The reporting limit (RL) for soil/solid samples is calculated as follows:
x solids)] x DF

where
RLsunpic := reporting limit of sample (mg/kg dw)
RLW = reporting limit: from Table 5 of CQAP (mg/kg)
W = weight of sample digested (kg)
solids ==: (percent solids)/ 100
DF = dilution factor

The RL is based on a 1-gram sample digested to a final volume of 50-mL.
1 1.3 The theoretical concentration (CT) of a spiked sample is calculated:

where
C, = concentration of the matrix spiking solution (mg/L)
V, = volume of the matrix spiking solution added to the sample (roL)
Vampie ~ volume of the sample spiked (niL)

The theoretical concentration (CT) of a soil matrix spike is calculated:
CT = (C$ x V, x (l-L/1000-mL))/(W x solids)

where
C, = concentration of the matrix spiking solution (mg/L)
V, = volume of the matrix spiking solution added to the sample (nil,)
W = weight of sample digested (kg)
solids = (percent solids)/! 00
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1 1 .3 . 1 The concentration of mercury in the lab control and matrix spike samples is determined as in
Section 1 1 .1 . 1 . The concentration is compared to the theoretical spike concentration and the
percent: recovery is calculated.
The percent: recovery is calculated:

%REC = [(CMS - Cfi![qplli:X(CT)l x 100
where

CMS

 :=: concentration of the spiked sample (mg/L or mg/kg dw)
Cjunpie :=: concentration of the unspiked sample (mg/L or mg/kg dw)
CT = theoretical concentration of the spike (mg/L or mg/kg dw)
(Assume C,,^, = 0 for the LCS/LCSD)

1 1.3.2 The relative percent difference is calculated:
%RPD = |(RECMs - RECMSD)/((RECMS + RECMSD)/2)l| x 100

where
" percent: recovery of the MS (or LCS)

RECMS[) = percent recovery of the MSB (or LCSD)
12.0 QUALITY CONTROL/QUALITY ASSURANCE
12. 1 SL SOP AN02: Analytical Batching, Table 13. 1 of the SL QAP, and the SOP Summary provide

guidance on evaluating QC and sample data,
13.0 PREVENT ATTVE MAINTENANCE
1 3 . 1 Pump tubing: Inspect daily and replace as needed,
13.2 Standard Autosampler Cups: .Clean daily and replace as needed.
13.3 Drying Tube: Repack daily, or more often if needed.
13.4 Mixing Coil: Inspect weekly, clean and replace as needed.
13.5 Sample Probe: Inspect monthly, clean and replace as needed.
I 3 .6 Mercury Lamp: Clean or replace as needed.
II 4.0 TROUBLESHOOTING

No items for this section in current revision of SOP.
15.0 REFERENCES
(1) Sa.vami.ah Laboratories' Comprehensive Quality Assurance Plan and Savannah Laboratories

Corporate Quality Assurance Plan,, current revisions
(2) Test Methods for Evaluating Solid Waste, Third Edition; U.S. EP A. Office of Solid Waste and

Emergency Response: Washington, D.C., November 1986 (Update HI).
(3) Methods for Analysis of Water and Waste; U.S. EPA Office of Research and Development:

Cincinnati, OH, March 1983. .
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Method Sum-s-ary - HG analysis

HOLD/STORAGE
Container
Preservation
Storage
Hold Time

Minimum 250rnL plastic or bottle with a plastic or Teflon-lined lid,
HNO3 to pH <2 in the field. If dissolved mercury is required, filter the samples before preservation.
Solids should be stored at 4C (<6C , but not frozen) from collection until preparation.
Samples may be held for up to 28 days from the tune of collection.

SAMPLE PREPARATION
Samples should be prepared in accordance with ME26 or ME29,

ANALYTICAL SEQUENCE
Instrument Startup

Initial Calibration
Initial Calibration
Verification (ICV/ICB)

Continuing Calibra-
tion Verification
(CCV/CCB)
Detection Limit
Check Solution
Post Digestion
Spikes/Serial dilution

Turn on the mercury analyzer according to the instrument manufacturer's recommendations. Allow the mercury lamp
proper .warm-up time. Inspect and change pump tubes and drying tubes as needed. Check and align lamp and cell
according to the instrument manufacturers recommendations.
Beginning with the blank, calibrate with the blank and 5 standards. One standard must be at or below the POL.
Analyze an initial calibration verification solution at the beginning of the analysis run. The ICV
solution must come from a source other the calibration source.
Analyze a calibration blank after the ICV,
Analyze a standard with a concentration at or near mid-range levels of the calibration. The CCV should be analyzed
every 10 samples and at the end of the analysis run. The CCV and ICV may be the same solution.
Analyze a calibration blank after every CCV.
At the beginning of the analysis run, verify the accuracy at the POL by analyzing a standard with a concentration at the
reauired POL/CRDL.
At a minimum of once per analytical batch, verify the absence of matrix interference by analyzing a post digestion
spike and a serial dilution. '
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OC CRITERIA
QC liens

Initial Calibration
Initial Calibration Verification Standard
HCV)
Continuing Calibration Verification
Siandards~(CCV)

Calibration Blank (ICB/CCB)

PQL/CRA standard
Laboratory control sample (LCS)

Preparation Blank - SW846

MS/MSD - SW846

MS -245, 1

Serial Dilution Analysis (1+4 dilution)

Post Digestion Spikes

Frequency

Daily
At the beginning of
the analysis
At the beginning and
end of the analysis
and every 10 samples.

After 1C V and every
CCV

After every calibration
but not before the ICV.
One per batch of
twenty samples or
less
One per batch of
twenty samples or
less
One set per batch of
twenty samples or
less
MS added to a
minimum of 1 0% of
samples
One per batch of twenty
samples or less

One per batch of
twenty samples or
less

Criteria
:

1 blank and 5 standards
Correlation > 0,995
SW846 = within +/- 10%
745, 1 = within H-/- 5%
SW846 = within +/- 20%
245.1 = within +/- 10%

Absolute value of the calibration
blank must be less than the
PQL/CRDL,

Standard should be detected.
In SL Quality Assurance Plan

jresulti < PQL,

%Rec = 80- 120%
%RPD = < 20%

%Rec = 70- 130%

If sample is at least 25 times the
instrument detection limit the serial
dilution, corrected for the dilution
factor, should agree within +/- 1 0%
of the undiluted sample.
%Rec = 8 5 - 1 1 5 %

Corrective Action

Recalibrate

Recalibrate

Terminate the analysis,
correct the problem and reanalyze the
previous 10 samples.

SW846 = terminate the analysis,
correct the problem and reanalyze the
previous 1 0 samples.

Recalibrate.
Redigest and reanalyze batcn

Re-digest and reanalyze oaten

Flag and report data

Flag and report data

Evaluate the posi-aigesuon spike.

Check tor interference source ana
reanalyze samples or analyze samples by
MSA."
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DIGESTION PROCEDURES FOR GRAPHITE FURNACE ATOMIC ABSORPTION
TOTAL METALS AND TOTAL RECOVERABLE METALS IN LIQUID SAMPLES

This docunientation has been prepared by Severn Trent. Laboratories (STL) solely for STL's own use and the use of
STL's customers in evaluating its qualifications and capabilities in connection with a particular project. The user of
this document agrees by its acceptance to return it to Severn Trent Laboratories upon request and not to reproduce,
copy, lend, or oliieirwise disclose its contents, directly or indirectly, and not to use if for any other purpose other
than that for which it was specifically provided. The user also agrees that where consultants or other outside parties
are involved in the evaluation process, access to these documents shall not be given to said parties unless those
parties also specifically agree to these conditions,
THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AMID PROPRIETARY INFORMATION.
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF SEVERN TRENT LABORATORIES IS STRICTLY PROHIBITED. THIS
UNPUBLISHED WORK BY SEVERN TRENT LABORATORIES IS PROTECTED BY STATE AND
FEDERAL LAW OF THE UNITED STATES. IF PUBLICATION OF THIS WORK SHOULD OCCUR THE
FOLLOWING NOTICE SHALL APPLY:

_______
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1.0 SCOPE AND APPLICATION
The purpose of this SOP is to describe the procedures used to digest: water, drinking water, wastewater, and
T'CLP and EP leachate samples prior to analysis by graphite furnace atomic absorption (GFAA). Two
digestion procedures are included: total metals and total recoverable metals. Total metals is a more
vigorous digestion and must be used for 7000-series methods and TCLP and EP leachates. Total
recoverable metals may be used for 200-series methods.

2.0 SUMMARY OF METHOD
2.1 Total Metals-A known volume, usually 50mL, of an aqueous or leachate sample is transferred to a Teflon

beaker. The sample is refluxed with nitric acid at approximately 90-95C. After the sample has digested, as
evidenced by a clear digestate, the sample is brought up to the original volume with reagent: water.

2.2 Total Recoverable Metals-A known volume, usually 50mL, of an aqueous sample is transferred to a Teflon
beaker. The sample is refluxed with dilute nitric acid at approximately 95C. After the sample has
evaporated to approximately 15mL, the sample is brought up to the original volume with reagent water.

2.3 Drinking water samples with a turbidity concentration of less than 1 NTU can be analyzed with no
digestion if the required quantitation limits can be achieved with no sample preconcentration. The
exception to this rulejs silver, which requires sample digestion prior to analysis.

2.4 Samples filtered for the determination of dissolved metals do not require digestion if the sample
1) has a low COD(<20mg/L);
2) has a turbidity <1 NTU ;
3) is colorless with no significant odor; and
4) is of one liquid phase and free of suspended particulates or precipitates after acidification
(40 CFR Part 136 Table 1 B-note 4)

2.5 This SOP is based on the guidance in SW-846 Method 3020A and EPA Method 200.9.
3.0 SAFETY
3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not

understand or that will put you or others in potentially dangerous situations.
3.2 The samples are digested in strong acid solutions and contain an acid concentration of 10-20% by volume.

The analyst must wear protective clothing. The acids used in this procedure will destroy unprotected
clothing. The analyst must wear proper eye protection. Acid can be splashed into the eyes from many
sources.

3.3 The acid digestion procedures must be performed under a properly functioning fume hood. The acid fumes
from the digestion can cause mild to severe respiratory problems if breathed.

3.4 Each digestion lab must have acid spill kits. These kits must be located in a. highly accessible area of the
lab. Each digestion lab must be equipped with a properly working shower.

3.5 The standards and reagents used to prepare the standards in this method should be treated, as potential
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hazards. Lab coats, gloves, and other protective equipment should be used, when preparing and using the
standards and reagents.

3.6 Each analyst, should be familiar with the Material Safety Data. Sheets (MSDS) for each reagent and
standard used, in this procedure. These sheets denote the type of hazard that each reagent poses and the safe
handling instructions for these compounds.

3.7 Care must: be taken when handling the digestion beakers. Before handling a vessel that has been in use,
check, the temperature to make sure that it is not: hot. Make sure that the digestion vessels are placed on a
stable platform during and after the digestion. 'Vibrations from the hood or an unstable platform can cause
the beakers to move and possibly to fall and. splatter an analyst with a hot acid: solution. Hot acids can
cause severe skin burns and destroy unprotected clothing.

4.0 INTERFERENCES
Contamination of the sample can occur when, the preparation glassware and/or reagents contain the target
elements. Reagent blanks (method blanks) must be analyzed as a check on contamination due to the sample
digestion. Glassware must: be cleaned in accordance with STL-SL SOP AN60: Glassware Cleaning
Procedures.

5.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

MATRIX

Aqueous (water)

ROUTINE
CONTAINER

500-niL plastic

PRESERVATIVE

HNO3 to pH <2

STORAGE/HOLD
TIME

Ambient.

Samples for dissolved metals should be filtered in the field before acid is added to the sample. If the
sample is to be filtered, in the lab, no preservative is added to the sample until the sample is filtered.
The pH of all preserved samples must: be checked and documented upon arrival in the lab. If the pH is not
within the proper range, additional acid is added to the sample to bring the pH below 2.

Place a piece of pH paper (wide range or narrow range can be used) on a watch glass or other
inert surface.
Transfer a few drops of the sample to the pH paper and. note the color change. If the pH <2,
record this in the log and transfer the sample to the storage area.
If the pH is greater than 2, contact the Project Manager using an anomaly (STL-SL SOP CA85)
for approval to adjust the pH. If the Project manager approves the pH adjustment move the
sample under a hood. Add 1:1 nitric acid to the sample in ImL aliquots, checking the sample pH
after each addition, until the pH <2. The volume of 1:1 nitric acid added to the sample should not.
exceed 1% of the total volume of the sample. For a 500-mL sample,, the maximum volume of 1:1
nitric is 5mL. If more acid is required, contact the supervisor for further guidance.

NOTE: Samples that are not: at pH<2 upon arrival in the lab may contain cyanide or sulfide or may be
highly buffered. Working under a hood minimizes the hazard the may be caused by the evolution of
hydrogen cyanide or hydrogen sulfide upon acidification of the sample. Be aware that acid/base
neutralization reactions may be violent and evolve a good deal of heat.
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6.0 APPARATUS AND MATERIALS
6.1 Digestion vessels: Teflon or Pyrex beakers, 150-mL and 250mL, or comparable digestion vessels (250-mL

beakers are listed in the preparation steps but 125-mL or 50-mL digestion block digestion vessels can be
substituted)

6.2 Watch glasses, "ribbed", to fit over digestion vessels (not required for block digestion vessels)
6.3 Hot plates or digestion block-capable of maintaining a sample temperature of 90-95C. The hot plates or

digestion block are calibrated each quarter. The temperature of 50mL of water contained in a digestion
vessel at the center of the hot plate or placed in the digestion block is measured and the setting is marked
when the temperature of the water reaches 85C (+/- 3C) (95C ± 5C for digestion block vessels). The
temperature of the material in the vessel will rise to approximately 95C +/- 5C when a watch glass is
placed on top. (This procedure for calibration is adapted from EPA Methods 200.7 and 200.9 which
references both aqueous and soil/solid digestions)
NOTE: The use of hot plates is listed in the preparation steps but a digestion block may be used if the same
general procedures are employed. The hot plate or digestion block settings must be recorded in the
maintenance log or other suitable log.

6.4 Teflon vials-25mL
6.5 Volumetric flasks- 100-niL
6.6 Graduated cylinder-SOmL
6.7 Pipettes
6.8 Analytical balance
6.9 Top-loading balance
7.0 REAGENTS
7.1 Reagent water-lab generated deionized water. ASTM Type I or Type II. The conductivity must be

checked in accordance with STL-SL SOP AN35: Conductivity Checks for Laboratory Deionized Water.
7.2 Nitric acid (HNOj)-reagent grade.
7.3 Nitric acid solution (1 : 1 )- Measure 500mL of reagent water into a 2-L beaker. Place the beaker on a

magnetic stir plate and add a Teflon stir bar to the beaker. Carefully acrid slowly add SOOmL of concentrated
nitric acid (HNOj) to the reagent water in the beaker on the magnetic stir plate. Transfer the reagent to a
labeled container suitable for storing acidic solutions. Do not store reagents in volumetric glassware.
Prepare this reagent as needed. CAUTION: HEAT WILL BE EVOLVED AS THE NITRIC ACID
MIXES WITH THE WATER. THIS SOLUTION WILL CAUSE SKIN BURNS AND DESTROY
UNPROTECTED CLOTHING.

7.4 Hydrochloric acid (HC1)- reagent grade.
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7.5 Hydrochloric acid solution ( 1 : 1 ) - Measure 5'OOmL of reagent water into a 2-L beaker. Place the beaker on a
magnetic stir plate and add a Teflon stir bar to the beaker, Carefully and slowly add SOOmL of concentrated
hydrochloric acid (HCI) to the reagent: water in the beaker on the magnetic stir plate. Transfer the reagent
to a labeled container suitable for storing acidic solutions. Do not store reagents in volumetric glassware.
Prepare this reagent as needed. CAUTION: HEAT WILL BE EVOLVED AS THE HYDROCHLORIC
ACID MIXES WITH THE WATER. THIS SOLUTION WELL CAUSE SIGN BURJMS AND DESTROY
UNPROTECTED CLOTHING.

8.0 STANDARDS
The preparation of the spiking solutions must be tracked in accordance with STL-SL SOP AN4\-.Standard
Material Traceability. General guidance on the preparation of standards is given in STL-SL SOP
ANA3:Standard Preparation, The expiration date of all spiking solutions is 180 days from date of
preparation.
The lab should purchase certified solutions from STL-SL-approved vendors, if available. The lab should
prepare standards from neat materials only if a certified solution is not available. See STL-SL SOP AN43
for guidance for standard preparation.

8.1 Determine the volume of standard to be prepared and the volume of the stock standard needed to make the
spiking solutions. The following equation can be used:

Cf ® VfVi = ———=--a
where - - -
Vi = volume of stock standard (or initial standard) needed to prepare the spiking solution!"inL)
Ci = concentration of stock solution (or initial standard)(u%/mL)
Cf= concentration of spiking solution to prepare (final concentration)(ug/mL)
Vf = volume of spiking solution to prepare (final volume)(mL)
The concentration can be expressed in whatever terms the analyst finds most convenient - ug/L, ug/mL,
mg/L, etc. The units must be the same for Ci and Cf.

8.2 GFAA Spiking Solution
This spiking solution contains the elements that are routinely analyzed by GFAA.

8.2. 1 Add l.OmL of nitric acid to a lOOmL volumetric flask containing about SOrnL of reagent water.
8.2.2 Add Vi of the stock standards to the flask and dilute to a final volume of lOOmL with reagent water. Mix

thoroughly and transfer to a labeled, storage container. Prepare this solution as needed or every six months.
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The following table gives a recipe for the preparation of the GFAA matrix spiking solution:
Spiking Solution

Element
Silver (Ag)
Arsenic(AsJ
Seleniuin(Se)
Lead(Pb)
ThallmmrTT]
Cadmium(Cd)
CoppenJCii)
Chromium(Cr)
Antimony(Sb)
Nickel(Ni)

G(mg/L)
1000
1000

1 1000ioob
1000
100C
10CJ
10. X)iobo
'.000

Vl(mL)
0.050
0.50
0.50
0.50
6.50

0.050
0.50
0.50
0.50
0.50

VflmL)
100

CRmtfL)
0.50

, 5.0
5.0
5.6
5 .0

0,50
5.0
5.0
5.0
5.0

9.0 SAMPLE PREPARATION
The turbidity of drinking water samples can be checked using the procedures in STL-SL SOP
BA&Q:Turbidity. If the turbidity of the sample is not checked, the digestion procedure must be performed.
If silver must be determined in a drinking water sample, the sample must be digested.

9.1 Total Metals-Aqueous Samples and TCLP
9. 1 . 1 Transfer a 50-mL aliquot (or an appropriate volume diluted to 50-mL with reagent: water) of a well-mixed

sample to a clean 125-mL Teflon beaker or other suitable digestion vessel.
• N'OTE: If there is not sufficient volume to use a 50-mL aliquot, the lab can use a smaller volume of sample

and bring the final digested volume back to the original volume of the sample used. That is, if 25mL of
sample is digested, the final volume of the digested should be brought back to 25tnL. If a smaller aliquot is
used, the digestion analyst must: be careful not to allow the sample digest to evaporate completely.

9 . 1 . 2 Add SOnnL of reagent water to a beaker that has been designated as the method blank. This QC sample is
taken through all digestion and sample preparation steps to monitor for contamination that may be due to
glassware, reagents, or sample handling.

9. 1 .3 Add 0.50ml, of the graphite furnace spiking solution to a 50-mL aliquot of reagent water designated as the
laboratory control spikes (LCS).

9. 1 .4 Add CI.SOmL of the graphite furnace spiking solutions to two 50mL aliquots of the client sample designated
as the matrix spikes samples(MS and MSD).
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9. 1.5 Record the following information on the digestion, log:
date
analyst's initials
beaker ID#
sample # and description
the volume of sample used
the lot number of the acids used for the digestion
the lot numbers of the graphite furnace DCS spiking solutions and the graphite furnace
matrix spiking; solutions
the time that the digestion, was slatted
the SOP/method number

NOTE: A. DIGESTION BATCH CONSISTS OF TWENTY FIELD SAMPLES AMD THE ASSOCIATED
QC ITEMS. THE BATCH IS NOT TO EXCEED 20 FIELD SAMPLES, EVERY DIGESTION BATCH
WILL HAVE A METHOD BLANK, A. LABORATORY CONTROL SAMPLE (LCS), A MATRIX
SPIKE AND A MATRIX SPIKE DUPLICATE (IF THERE IS SUFFICIENT SAMPLE FOR THE
MS/MSD). IF THERE IS NOT SUFFICIENT SAMPLE FOR MS/MSD, THE LCS IS PREPARED IN
DUPLICATE (LCSD).

9. 1 .6 Add 1.5:niL of concentrated HNO3 to each sample. Cover each beaker with a watch glass (a watch glass is
not required for the digestion block). Gently heat the beaker until the sample refluxes-the sample is not
heated, to boiling; that is, bubbles are not formed in the liquid in the bottom of the beaker. The sample/acid
solution is reiluxing when the liquid evaporates and drops of liquid condense on the watch glass and the
sides of the beaker and fall back into the beaker. Evaporate the sample until the volume is approximately
1 5-20mL. DO NOT ALLOW THE SAMPLE TO COMPLETELY EVAPORATE TO DRYNESS !
NOTE: If a 'volume of sample smaller than SOtnL is digested, the amount of acid should be reduced
proportionately.

9 . 1 .7 Remove the beakers from the hot plate and cool the beakers to room temperature. .Add another 1.5mL
portion of concentrated UNO,. Replace the watch glass and continue healing the sample on the hot plate-
Again, at the proper temperature, the sample should, gently reflux in the beaker-do not allow the sample to
boil.

9. 1 .8 Continue heating the sample and adding additional 1.5-mL portions of concentrated UNO) until the
digestate is light in color or does not change in appearance after subsequent addition!; of HNO3. If a sample
requires more than l2mL of acid, to digest, contact the digestion lab supervisor for guidance.

9 . 1 .9 Evaporate the digestate (covered with the watch glass) until the volume is approximately 5 to lOmL.
9 . 1 , 10 Wash down the inside of the beaker and the watch glass with reagent water. Dilute the sample digestate to

SOrnL with reagent water. Transfer the digest to a labeled storage container, usually a 125-irnL plastic vial
9. 1 . 1 2 Record the analyst's initials, the final volume of the sample digestate, and the date and time that the

digestion was completed in the digestion logbook. The sample is now ready for analysis by graphite
furnace.

9.2 Total Recoverable Metals-Aqueous Samples (for 200-series only)
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9.2 . 1 Transfer a 50-mL aliquot (or an appropriate volume diluted to 50-mL with reagent water) of a well-mixed
sample to a clean 125-mL Teflon beaker or other suitable digestion vessel.
NOTE: If there is not sufficient volume to use a 50-mL aliquot, the lab can use a smaller volume of sample
and bring the final digested volume back to the original volume of the sample used. That is, if 25mL of
sample is digested, the final volume of the digested should be brought back to 25mL. If a smaller aliquot is
used, the digestion analyst must be careful not to allow the sample digest to evaporate completely.

9.2.2 Add SOmL of reagent water to a beaker that has been designated as the method blank. This QC sample is
taken through all digestion and sample preparation steps to monitor for contamination that may be due to
glassware, reagents, or sample handling.

9.2.3 Add O.SOmL of the graphite furnace spiking solution to a 50-mL aliquot of reagent water designated as the
laboratory control spikes (LCS).

9.2.4 Add O.SOmL of the graphite furnace spiking solutions to two 50-mL aliquots of the client sample
designated as the matrix, spikes samples (MS and MSD).

9.2.5 Record the following information on the digestion log:
date
analyst's initials
beaker 1I>#
sample # and description
the volume of sample used
the lot number of'the acids used for the digestion
the lot numbers of the graphite furnace LCS spiking solutions and the graphite furnace
matrix, spiking solutions
the time that the digestion was started
the SOP/method number

NOTE: A DIGESTION BATCH CONSISTS OF TWENTY FIELD SAMPLES AND THE ASSOCIATED
QC ITEMS. THE BATCH IS NOT TO EXCEED 20 FIELD SAMPLES. EVERY DIGESTION BATCH
'WILL HAVE A. METHOD BLANK, A LABORATORY CONTROL SAMPLE (LCS), A MATRIX
SPIKE AND A MATRIX SPIKE DUPLICATE (IF THERE IS SUFFICIENT SAMPLE FOR THE
MS/MSD). IF THERE IS NOT SUFFICIENT SAMPLE FOR MS/MSD, THE LCS IS PREPARED IN
DUPLICATE (LCSD).

9.2.6 The acids added to each sample will, depend of the requested analysis.
9.2.6. 1 EPA 200.9

Add l.OmL of 1:1 HN03 acrid O.SOrnl. of 1:1 HC1 to each sample. Cover each beaker with a •watch glass (a
"watch glass is not required for the digestion block). Gently heal: the beaker until the sample refluxes-the
sample is not heated to boiling; that is, bubbles are not formed in the liquid in the bottom of the beaker.
The sample/acid solution is refluxing when the liquid, evaporates and drops of liquid condense on the
watch glass and the sides of the beaker and fall back: into the beaker. Evaporate the sample until the volume
is approximately ISniL. DO NOT ALLOW THE SAMPLE TO COMPLETELY EVAPORATE TO
DRYNESS!
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9.2.6.2 Oilier 200-series methods
Add l.OmL of 1:1 HNOj to each sample. Cover each beaker with a watch glass (a watch glass is not
required for the digestion block). Gently heat the beaker until the sample refluxes-the sample is not heated
to boiling; that is, bubbles are not formed in the liquid in the bottom of the beaker. The sample/acid
solution is refluxing when the liquid evaporates and drops of liquid condense on the watch glass and the
sides of the beaker and fall back into the beaker. Evaporate the sample until the volume is approximately
15mL. DO NOT ALLOW THE SAMPLE TO COMPLETELY EVAPORATE TO DRYNESS!

9.2.7 Wash down the inside of the beaker and the watch glass with reagent: water.
9.2.7.1 EPA 200.9: Dilute the sample digestate to 25mL with reagent water. Transfer the digest to a labeled

storage container, usually a 125-inL plastic vial.
9.2.7.2 Other 200-series methods: Dilute the sample digestate to SOmL with reagent: water. Transfer the digest to a

labeled storage container, usually a 125-mL plastic vial.
9.2.8 Record the analyst's initials, the final volume of the sample digestate, and the date and time that the

digestion was completed in the digestion logbook. The sample is now ready for analysis by graphite
furnace.

10.0 PROCEDURES
The digestion procedure is described in Section 9.0. The analytical procedure is given in STL-SL SOP ME
75: Graphite Furnace AA.

11 .0 CALCULATIONS
Calculations for the determination of metals by GFAA are given in STL-SL SOP ME75: Graphite Furnace
AA.

12.0 QUALITY CONTROL/QUALITY ASSURANCE
12 . 1 The analytical batch consists of up to twenty (20) client: samples and the associated quality control items.

The quality control items consist of a method (reagent) blank, a lab control standard (LCS), a matrix spike
(MS), and a matrix spike duplicate (MSD). If insufficient sample is available for the MS/MSD, the LCS is
prepared in duplicate.
STL-SL SOP AN02: Analytical Batching contains guidance for evaluating the QC in an analytical batch.

12.2 The lab must perform a method detection limit (MDL) study annually in each matrix in accordance with
STL-SL SOP CA90: Procedure for the Determination of Method Detection Limit (MDL).

13.0 PREVENTIVE MAINTENANCE
No items in this revision.

14.0 TROUBLESHOOTING
No items in this revision.
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15.0 REFERENCES
1 5.1 Savannah Laboratories Comprehensive Quality Assurance Plan and Savannah Laboratories Corporate

Quality Assurance Plan, current revisions.
1 5.2 Method 3020, Test Methods for Evaluating Solid Waste, Third Edition, SW-846; vs. EPA Office of Solid

'Waste and Emergency Response: Washington, DC. (Update 111).
15.3 EPA Method 200.9. Methods for the Determination of Metals in Environmental Samples, May 1994,

Supplement 1 . (EPA 600/R-94/ 1 1 1).
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Approval
Signature:__ _ ____

Title: Corporate QA Manager Date:..:s?*At ALL.™!.

DIGESTION PROCEDURES FOR ICP
TOTAL METALS IN SOILS, SEDEMENTS.WASTES, AND OILS

1.0 SCOPE AND APPLICATION
The purpose of this SOP is to describe the procedures used to digest soil, sediment, waste, and oil samples
prior to the analysis by ICP (SL SOP ME70).

2.0 SUMMARY OF METHOD
2.1 A known weight (1 -2g) of the well mixed sample is transferred to a Teflon beaker or suitable digestion vessel,

The sample is digested with aliquots of nitric acid and hydrogen peroxide to break: down the organics present, in
the sample. After sample has digested, as evidenced by a clear, pale yellow digestate, HO is added to give an
approximate: acid concentration of 1 % HC1 and 5°/o HNO3 and (lie sample digest is diluted to lOOmL with
reagent water.
A smaller weight of sample may be digested and the sample brought to a final volume that is proportional to
the Ig sample to lOOmL final volume ratio. For example, if O.SOg is digested, the final volume of the digestate
must be SOmL to achieve the same reporting limits.

2.2 The SOP is based on the guidance in SW-846 Method 3050B.
3.0 SAFETY
3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not understand

or that will put you or others in potentially dangerous situations.
3.2 The samples are digested in strong acid solutions and contain an acid concentration of 10-20% by volume. The

analyst must wear protective clothing such as a lab coat or apron. The acids used in this procedure will destroy
unprotected clothing. The analyst must wear proper eye protection such as lab glasses or lace shield. Acid can
be splashed into the eyes from many sources. Gloves must be worn to protect hands from acid bums.

3.3 Tlie acid digestion procedures must be performed under a properly functioning fume hood. The acid funnies
from the digestion can cause mild to severe respiratory problems if breathed.

3.4 Bach digestion lab must have acid spill kits. These kits must be located in a highly accessible area of the lab.
Each digestion lab must be equipped with a properly working shower.

3.5 The standards and reagents used to prepare the standards in this method should be treated as potential hazards.
Lab coats, gloves, and other protective equipment should be used 'when preparing and using the standards and
reagents.
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3.6 The Material Safety Data Sheets (MSDS) for each reagent and standard are located in each laboratory. These
sheets denote the type of hazard that each reagent poses and the safe handling instructions for these
compounds.

3.7 Care must be taken when handling the digestion beakers. Before handling a vessel that has been in use, check
title temperature to make sure that it is not hot. Make sure that the digestion vessels are placed on a stable
platform during and. sifter Hie digestion. Vibrations from title hood or an unstable platform can cause the beakers
to move and possibly to fall and splatter an analyst with a hot acid solution.. Hot acids can cause severe skin
burns and destroy unprotected clothing.

4.0 INTERFERENCES
Contamination of the sample can occur when the preparation glassware and/or reagents contain the target
elements. Reagent blanks (method blanks) must be analyzed as a check on contamination due to the sample
digestion.

5.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

MATRIX
Soils/
sediments
Waste/Oils

ROUTINE
CONTAINER
500-mL plastic

500-rnL plastic or glass*

PRESERVATIVE

None

None

STORAGE/
HOLD TIME
<6C but not frozen

ambient or <6C but not frozen
*some organic wastes may destroy plastic containers
6.0 APPARATUS AND MATERIALS
6.1 Teflon or Pyrex beakers, 150-mL and 250mL
6.2 Watch glasses, to fit over beakers
6.3 Teflon vials-25mL
6.4 Hot plates-capable of'maintaining a sample temperature of 95C+/-5C. The hot plates are calibrated each

quarter. The temperature of SOmL water contained in a digestion vessel at the center of the hot plate is
measured and the hot plate setting is marked when title temperature of the water reaches 85C. The temperature
of the material in title vessel will rise to approximately 90-95C when a watch glass is placed on top. (This
procedure for hot plate calibration is adopted from EPA Methods 200.7 and 200.9, which reference both
aqueous and soil/solid digestions)

6.5 Volumetric flasks- 100-mL,
6.6 Graduated cylinder- lOOmL
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6.7 Pipettes
6.8 Analytical balance
6.9 Top-loading balance —

7.0 REAGENTS
Reagents must be tracked in accordance with SL SOP AN44: Reagent Traceabiiity.

7.1 Reagent water-lab generated deionized water. ASTM Type I or Type II. The conductivity must be checked
daily in accordance with SL SOP AN35: Conductivity Checks for Laboratory Deionized Water.

7.2 Nitric acid (HN03)-reagent grade. The assay sheet, of each lot of acid received, into the lab must be reviewed to
make sure that the quality of the acid is sufficient for trace analysis of metals. Each lot of acid must be assayed
in the laboratory to ensure that each particular lot can be used for trace analysis.

7.3 Nitric acid solution (1 : 1 )- Measure 500ml of reagent water into a 2-L beaker. Place the beaker on a. magnetic
stir plate and add a Teflon stir bar to the beaker. Carefully and slowly add. 500ml of concentrated nitric acid
(HNOj) to the reagent water in the beaker on the magnetic stir plate. Transfer the reagent to a labeled container
suitable for storing; acidic solutions. Do not store reagents in volumetric glassware. Prepare this reagent as
nealed.
CAUTION: HEAT WILL BE EVOLVED AS THE NITRIC ACID MIXES WITH THE WATER., THIS
SOLUTION IS WILL CAUSE SKIN BURNS AND DESTROY UNPROTECTED CLOTHING,,

7.4 Hydrochloric acid(HCl)-reagent grade. The assay sheet of each lot of acid received into the lab must be
reviewed to make sure; that the quality of the acid is sufficient for trace analysis of metals. Each lot of acid, must
be assayed in the laboratory to ensure that each particular lot can be used for trace analysis.

7.5 Hydrochloric acid solution ( 1 : 1 )- Measure 500ml of reagent water into a 2-L beaker. Place the beaker on a
magnetic stir plate and add a Teflon stir bar to the beaker. Carefully and slowly add 500ml of concentrated
hydrochloric acid (HC1) to the reagent water in the beaker on the magnetic stir plate. Transfer the reagent to a
labeled storage container suitable for acidic solutions. Do not store reagents in volumetric glassware. Prepare
this reagent as needed.
CAUTION: HEAT WILL BE EVOLVED AS THE HYDROCHLORIC ACID MIXES WITH THE WATER.
HYDROCHLORIC ACID HAS A SUFFOCATING ODOR AND MUST BE USED UNDER THE HOOD.
THIS SOLUTION IS WILL CAUSE SKIN BURNS AND DESTROY UNPROTECTED CLOTHING.
PREPARE THIS SOLUTION UNDER A HOOD.

7.6 Hydrogen peroxide, 30%-reagent grade. Check for impurities by the analysis of a method blank.
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8.0 STANDARDS
The preparation of the spiking solutions must be tracked in accordance with SL SOP AN41 '.Standard Material
Traceabllity. General guidance on the preparation of standards is given in SL SOP AN43:Standard
Preparation,

The lab should purchase certified solutions from SL-approved vendors, if available. The lab should: prepare
standards from neat: materials only if a certified solution is not available. See SL SOP AN43 for guidance for
standard preparation.

8.1 Detainine the volume of standard to be prepared and the volume of the stock standard needed to make the
spiking, solutions, The following equation can be used:

„. CfQVf,,, = ____

where
Vi --- volume of stock standard needed to prepare the spiking solution (mL)
Ci = concentration of stock solution (ug/mL)
Cf- concentration of spiking; solution to prepare (ug/mL)
Vf •='• volume of spiking solution to prepare (mL)
The concentration can be expressed in whatever terras the analyst finds most convenient - ug/L, ug/inL, irng/L,
etc. The units must be the same for Ci and Cf.

8.2 Preparation of the ICP Matrix. Spiking Solutions
8.2.1 ICP Matrix Spiking Solution 1 is a solution purchased from SPEX. The catalogue number is SPIKE-1. Store

this solution at room temperature. Prepare this solution every six months or sooner if needed or required.
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8.2.2 Preparation of the ICP Matrix Spiking Solution 2
Add 20-irnL to 30-mL of reagent water to a cleanlOO-mL volumetric flask. Add 1-mL of concentrated nitric
acid (HNO3) and 5-iriL of hydrochloric acid (HC11) to the volumetric flask. The standard will have an acid
concentration of 1% HNO3 and 5% HC1 when diluted to volume.
Add the volumes of the stock standards given in the following table to the 'volumetric flask:

Element

Boron (B)
Calcium (Ca)
Magnesium (Mg)
Molybdenum (Mo)
Potassium (K)
Sodium (Na)
Strontium (Sr)
Tin. (Sn)

Cone, of Slock
(mg/L)

1000
10000
10000
ibcid 1

10000
10000
1000
1000

niL of Slock

10
5.0
5.0
5.0
5.0
5.0
5.0
10

Final Volume (irnJL)

100

Cone,, of std. (mg/L)

100
500
500
50

500
500
50
100

Dilute to a final volume of 100-tnL with reagent water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.

9.0 SAMPLE PREPARATION
This digestion procedure is used for the preparation, of'soil, sediment, waste, and oil samples for total metal
determination by ICP (or flame AA). This digestion procedure is not suitable for some analytes that will be
analyzed by graphite furnace atomic absorption (GFAA) because HC1 can cause interferences during furnace
atomization.

9.1 Weigh 1 g to 2-g (wet weight) of a homogeneous sample into a 125-mL Teflon beaker or other suitable
digestion vessel, The lab may weigh a larger aliquot equal to 1 .Og of sample on. a dry weight basis.
NOTE: A smaller weight of sample may be digested and the sample brought to a final volume that is
proportional to the Ig sample to lOOmL final voluume ratio. For example, if O.SOg is digested,, the final volume
of the digestate must.be SOmL to achieve the same reporting limits; if 0.1 g is digested, the final volume of the
digestate must be 1 ftraL, If the sample weight: final volume ratio is greater than 1:100, the reporting limits will
be higher than those listed in. the CQAP.

9 . 1 . 1 To homogenize a soil sample, the sample may be vigorously stirred in the sample container or transferred a
plastic "baggie1" and thoroughly mixed by kneading the container. After the sample is homogenized, return only
enough sample to the original container to fill it three fourths full. This will allow the sample to be stirred and.
homogenized if additional atiquots of the sample are required. Place the discarded sample in a containerized
•waste; receptacle for disposal.

9. 1 .2 If the sample is a solid material, break up the solid in the baggie by hitting the sample with a hammer or other
suitable crushing device. Contact the immediate supervisor if the matrix is difficult to break up or is difficult to
mix.
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9.2 Add 1.0-mL of the appropriate: spiking solution to the designated laboratory control spikes. The LCS/LCSD are
prepared by weighing 1 g aliquots of the "blank soil" into labeled beakers or digestion vessels.

9.3 Add l.OmL of the appropriate spiking solution to the designated matrix spike samples. The MS/MSD are
prepared by weighing 1 g to 2g of the sample chosen for the matrix spike into labeled beakers or digestion
vessels. The lab may weigh a larger aliquot equal to 1 .Og of sample on a dry weight basis for the MS/MSD or
may use a smaller weight if the final volume of the digestate is adjusted or if higher reporting limits are
acceptable.

9.4 Record the following information on the digestion log:
date
analyst's initials
beaker ID#
sample # and description
the weight of sample used
the lot number of the acids used for the digestion
the lot number of the ICP spiking solutions
the time that the digestion was started
the SOP/method number

NOTE: THE DIGESTION BATCH CONSISTS OF TWENTY OR FEWER FIELD SAMPLES .AND THE
ASSOCIATED QC ITEMS. A DIGESTION BATCH IS NOT TO EXCEED 20 FIELD SAMPLES. EVERY
DIGESTION BATCH WILL HAVE A. METHOD BLANK, A LABORATORY CONTROL SAMPLE(LCS),
A MATRIX SPIKE AND A. MATRIX SPIKE DUPLICATE(IF THERE IS SUFFICIENT SAMPLE FOR.
THE MS/MSD). PERFORM THE LCS IN DUPLICATE IF THE MS/MSD CANNOT BE PERFORMED.
THE METHOD HLANK IS PERFORMED WITH THE REAGENTS USED FOR. THE DIGESTION. LAB
SPIKES FOR SOIL MATRICES WILL BE PERFORMED USING 1-G ALIQUOTS OF BLANK SAND.

9.5 Add SmL of reagent water and 5mL of concentrated HNO3 to each beaker, mix, and cover the beaker with a
watchglass.

9.6 Carefully heat the beaker until a gentle reflux is achieved-the sample is not heated to boiling; that is, bubbles
are not formed in the liquid in the bottom of the beaker. The sample/acid solution is refluxing when the liquid
evaporates arid drops of liquid condense on the watch glass acrid the sides of the beaker and fall back into the
beaker. Do not allow the samples to boil. Reflux, for 10- 15 minutes.

9.7 Remove the beakers from the hot plate and allow the beakers to cool to room temperature. Add SmL of
concentrated HN03 to each sample. Replace the watchglass and return the beakers to the hot plate. Carefully
heat the beaker until a gentle reflux is achieved. Reflux the samples for 30 minutes. Do not allow the samples
to boil.

9.8 Repeal: the procedure in Step 9.7 with a second 5-mL portion of concentrated HNO3 if brown fumes are given
off. Repeat 9.7 until no brown fames are given off.
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9.9 Evaporate the sample digestate to approximately lOmL. Do not allow the bottom of the beaker to go dry during
the evaporation. Allow the sample to cool to room temperature before continuing onto the next step.
NOTE: If the sample is still warm when the 30% H2O2 (hydrogen peroxide) is added in the next step, thesample may "boil over" and the entire process must be started over. -— -

9.10 Add 2mL of reagent water to each beaker. Slowly and carefully add 3mL of 30% H2O2 to each beaker. It isvery important to add the hydrogen peroxide slowly to prevent loss of sample due to vigorous effervescence.
Return the beakers to the hot plate and heat until the effervescence subsides. Cool the beaker after the
effervescence subsides.

9. 1 1 Continue to add 30% HzO? in l-3mL aliquots to the sample digestate until the effervescence is minimal or until
the general appearance of the digestate is unchanged. Warm the sample digestate after each addition of H202on the hot plate.
NOTE: Do not add more than lOmL of hydrogen peroxide to each sample.

9. 12 .After the last addition of peroxide, reduce the volume of the digest to 5-10mL without boiling and without
allowing; the bottom of the beaker to go dry. Add lOmL of concentrated HC1 to each sample digestate. Replace
the watch glass and return the beakers to the hot plate and reflux the sample digestates for 10-15 minutes.

9 . 13 Wash down tine inside of the beaker and the watchglass with reagent water. Dilute the sample digestate to
lOOmL with reagent water in a clean 100-mL graduated cylinder. Transfer the digestate to a labeled storage
container.

9 . 14 Record the analyst's initials, the final volume of the sample digestate, and the date that the digestion was
completed in the digestion logbook. The sample is now ready for analysis.

10.0 PROCEDURES
The digestion procedure is described in Section 9.0. The analytical procedure is given in SL SOP ME 70:
Elements by 1C P.

11.0 CALCULATIONS
Calculations for the determination of metals by GFAA are given in SL SOP ME70J?femen£r by ICP
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12.0 QUALITY CONTROL/QUALITY ASSURANCE
12 . 1 The analytical batch consists of up to twenty (20) client samples and the associated quality control items. The

quality control items consist of a method (reagent) blank, a lab control standard (LCS), a matrix spike (MS),
and a matrix spike duplicate (MSD). If insufficient sample is available for the MS/MSD, the LCS is prepared
in duplicate.

SL SOP AN02: Analytical Batching contains guidance for evaluating the QC in an analytical batch.
1 .2.2, The lab must perform a method detection limit (MDL) study annually in each matrix in accordance with SL

SOP CA90: Procedure for the Determination of.Method Detection Limit (MDL).

13.0 PREVENTIVE MAINTENANCE
No items in this revision.

14.0 TROUBLESHOOTING
No items in this revision.

15.0 REFERENCES
15.1 Savannah laboratories Comprehensive Quality Assurance Plan md Savannah Laboratories Corporate

Quality Assurance Plan, current revisions.

15.2 Test Methods for Evaluating Solid Waste, Third Edition, SW-846; vs. EPA Office of Solid Waste and
Emergency Response:: Washington, DC.
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Approval ^
Signature:___/L.,....,....,..™__......

' R. Wayn&Rotyrfns
Title; Corporate QA Manag

ELEMENTS BY ICP
(200.7 and 601 OB)

1.0 SCOPE AND APPLICATION
1.1 This SOP describes the procedures to determine the concentration of various elements by inductively coupled

" plasma (ICP) atomic emission spectroscopy. This method contains the analytical procedures for the
determination of metals in surface and ground water, wastewater, soil, sediment, leachate (EP or TCLP), and
waste samples after digestion.

1.2 Table 1 lists the dements that may be determined by ICP' and the characteristic wavelength used for each
element. The reporting limit (RL) for each element, the method detection limit (MDL) for each element, and
the accuracy and precision criteria for each element are listed in Section 5 of the Savannah Labs'
Comprehensive Quality Assurance Plan and Corporate Qualify Assurance Plan.

2.0 SUMMARY OF METHOD
2.1 Prior to analysis by ICP, the sample must be solubilized or digested using; the sample preparation method

appropriate to the matrix. Sample digestates are aspirated and nebulized into a. spray chamber. A stream of
argon gas carries; the sample aerosol through the innermost of three concentric tubes and injects it into the
middle of the donut-shaped plasma. The sample elements are dissociated., atomized, and exited to a higher
energy level. As the elements fall to a lower energy level, radiation characteristic of the elements present in the
plasma is emitted. The light is directed through an entrance slit, dispersed by the diffraction grating, and
projected on to the photomultiplier tube (PMT). The PMTs, located behind the exit slits, convert, the tight
energy to an electrical current. This signal is then, digitized and processed by the data, system. Background
correction is required for trace element determination.

2.2 This method is based on EPA Method 200.7 and SW-846 Method 601 OB. Mote that EPA has promulgated two
versions of method 200.7-one for NPDES samples and one for drinking water. The calibration sequence for
drinking; 'water by 200.7 requires a multi-point curve with a minimum of three standards and a calibration
blank.

3.0 SAFETY
3.1 Use good common sense 'when working in the lab. Do not perform any procedures that you do not understand

or that will put you or others in potentially dangerous situations,
3.2 Each digestion lab must have acid spill kits. These kits must, be located in. a highly accessible area of the lab.

Each digestion lab must be equipped with a properly working shower.
3.3 The standards acrid reagents used to prepare the standards in this method, should be treated as potential hazards.

Lab coats, gloves, and other protective equipment should be used when preparing and using the standards and
reagents.

3.4 The Material Safety Data Sheets (MSDS) for each reagent and standard are located in each laboratory. These
sheets denote the type of hazard that each reagent poses, the safe handling instructions for these compounds,
and first aid instructions.
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4.0 INTERFERENCES

4.1 Spectral interferences are caused by (1) the overlap of a spectral line from another element, (2) unresolved
overlap of molecular band spectra, (3) background contribution from continuous phenomena, and (4) stray
light from the line emissions of highly concentrated elements,

4 . 1 . 1 Spectral overlap may be compensated for by the use of inter-element correction factors.
4 . 1 . 2 Background contribution and stray light can be compensated for by a background correction adjacent to the

analyte line.

4.2 Physical interferences are effects associated with the sample nebulization and transport processes. Changes in
viscosity can cause significant inaccuracies, especially in samples containing high concentrations of dissolved
solids or high acid concentrations. If physical interferences are present, they must be reduced by diluting; the
sample digestate, by using a peristaltic pump, or by using the method of standards additions(MSA), or use of an
internal standard

4.3 Contamination of the sample can occur 'when the preparation glassware and/or reagents contain the target
elements. Reagent blanks (method blanks) must be analyzed as a check on contamination due to the sample
digestion.

5.0 SAMPLE COIXJECTION, PRESERVATION, AND HANDLING
5.1 Aqueous Samples

5 . 1 . 1 Liquid samples are collected in 250mL or SOOmL plastic containers. The sample is preserved with HNC":) to apH <2. The sample must be digested and analyzed within 6 months of collection.
5. 1 .2 Samples for dissolved metals should be filtered in the field before acid is added to the sample. If the sample is

to be filtered in the lab, no preservative is added to the sample until the sample is filtered.
5.2 Soil/Sediment Samples

Soil and s»dirnent samples are collected in SOOmL plastic containers. The sample is iced at the time of
collection and is stored in the lab at 4C (less than 6C but not frozen) until time of digestion and analysis. The
sample must be digested and analyzed within 6 months of'collection.

5.3 TCLP or EP Toxicity Leachate Samples
The leachate is: transferred to a plastic container after the extraction procedure. The sample is preserved with
HMO;( to a pH <2. The leachate sample must be digested and analyzed within 6 months of collection. If the
leachate is to be analyzed for mercury, the leachate is stored at 4C (less than 6C but not frozen) until the
mercury analysis is completed. Hold time for mercury is 28 days.

5.4 Waste Samples
Waste samples are collected in SOOmL plastic containers. The sample must be digested and analyzed within 6
months of collection.

6.0 APPARATUS AND MATERIALS
6.1 Thermo Jarrell Ash 1CAP-61, TJA- Enviro 36, TIA. ICAP61 E-trace, or other suitable inductively coupled

plasma emission spectrometer with data system
6.2 Argon gas supply and appropriate fittings

6.3 Cooling; 'water supply
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6.4 Peristaltic pump
6.5 Volumetric flasks
6.6 Pipettes
7.0 REAGENTS

Reagents are tracked in accordance with SL SOP AN44'J?eagen/ Traceability.
7.1 Reagent water-lab generated deionized water, ASTM Type I or Type II. The conductivity is monitored in

accordance with SL SOP AN35.
7.2 Nitric acid (HNO3)-reagent grade. The assay sheet of each lot of acid received into the lab must be reviewed to

make sure that the quality of the acid is sufficient for trace analysis of metals.
7.4 Hydrochloric acid (IlCl)-reagent grade. The assay sheet of each lot of acid received into the lab must be

reviewed to make sure that tine quality of the acid is sufficient, for trace analysis of metals.
8.0 STANDARDS

Calibration and spike solutions are prepared from either certified stock solutions or from stock solutions
purchased from vendors. Table 2 lists the various stock standards that are used to prepare the calibration and
QC standards. Certificates of analysis or purity must be received with all neat compounds or stock solutions.
All preparation steps must be in accordance with SL SOP AN41:: Standard Materials Traceability.
NOTE: Many standards are to be prepared every six months "or sooner if needed or required,"-"if needed"
means the standard has been exhausted; "if required" means that, the standard does not meet the QC criteria.

8.1 Initial Calibration Standards
8.1.1 Preparation of the Calibration Blank (ICB.CCB)

The calibration blank is reagent water that has been acidified with a mixture of HC1 and HNOj. The calibration
blank is used as the initial calibration blank (ICB) and the continuing calibration blank (CCB). . -
The calibration blank: must: be prepared every six months or sooner if target elements are detected above the
reporting limit.

EXAMPLE:: Preparation of One Liter of the Calibration Blank
Add SOOmL to 600mL of reagent water to a clean 1 -L volumetric flask. Add lOmL of concentrated nitric acid
(HNOj) and SOmL of hydrochloric acid (HC1) to the volumetric flask. The Calibration Blank will have an acid
concentration of 1% HNO3 and 5% HC1 when diluted to volume. Dilute to a final volume of 1.0-L with reagent
water. Store the standard at room temperature.
Larger 'volumes may be prepared at tine discretion of the lab. The nitric acid concentration must be 1% by
volume and the hydrochloric acid concentration must be 5% by volume.
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8. 1 .2 Preparation of Calibration STANDARD 2

Add lOOmL to 200mL of reagent water to a clean SOOmL volumetric flask. Add 5mL of concentrated nitric
add (HNO:J) and 25mL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNO3 and 5% HCI 'when diluted to volume. Add the volumes of the stock standards given
in the following labile to the volumetric flask:

Element

Silver(Ag)
Arsenic(As)
MbIvbdenum(Mo)
Lead(Pb)
Selenium(Se)
Aiitirnony(iS'fo)
ThalliumCn)

Cone, of Stock Std
1000r iodbr iodb
1000
1000
1000
1000

ml, of Stock Std
0.50
6.50
0.50
0.50
5.0

6.50
5.0

Final Volume (ml)

500
Cone, of Call Std

Cing/L)
1 .0
1.0
1 .0
1 .0
10
1 .0
10

Dilute to a final volume of SOOmL with reagent water. Store the standard at room temperature. Prepare this
standard every six months if needed or required.

8. 1 .3 Preparation of Calibration STANDARD 3
Add lOOmL to 200mL of reagent water to a cleat) SOOmL volumetric flask. Add 5mL of concentrated nitric
acid (HNGj) and 25mL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNO3 and 5% HCI when diluted to volume. Add the volumes of the stock: standards given
in the following table to the volumetric flask:

Element
Beryllium(Be)
Barium(Ba)
Cadrniuni(Cd)
Cobait(Co)
Chromium(Cr)
CopperfCu)
Manganese(Mn)
Nickel(Ni)
Zinc(Zn)

Cone, of Stock Std
1000
1000
1000
1000
1000
1000
1000
1000
1000

mL of Stock Std
0.50
5.0

0,50
0.50
5.0
5.0
5.0
2.5
2.5

Final Volume (mL)
500

Cone, of Cal Std
Crng/L)

1 .0
10
1 .0
1 .0
10
10
10
5.0
5.0

Dilute to a final volume of SOOmL with reagent 'water. Store the standard at room temperature. Prepare this
standard every six months or sooner if needed or required.

8. 1 .4 Preparation of Calibration STANDARD 4
Add lOOmL to 200mL of reagent water to a clean, SOOmL volumetric flask. Add 5mL of concentrated nitric
acid (HNO3) and 25mL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HN03 and 5% HCI when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

Element

Aluminum(Al)
lion(Fe)
Boron(B)
Stroutiuni(Sr)

Cone, of Stock Std
10000
10000
1000
1000

mL of Stock Std
0.50
0.50
5.0
5.0

Final Volume (mL)
500

Cone, of 'Cal Std___ (mg/y ___
10
10
10
10

Dilute to a final volume of SOOniL with reagent water. Store the standard at room temperature. Prepare this
standard every six months or sooner if needed or required.
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8. 1 .5 Preparation of Calibration STANDARD 5

Add. 200mL to 300mL of reagent water to a dean SOOinL volumetric flask. Add 5mL of concentrated nitric
acid (HNO3) and 2SmL of hydrochloric acid (HCI) to the volumetric flask. The standard will have aun acid
concentration of 1% HN03 and 5% HCI when diluted to volume. Add the volumes of the stock standards given
in tine following table to the volumetric flask:

Element
Calcium(Ca)
Potassium(K)
Magnesium(Mg)
Sodium(Na)
Tin(Sn)
Vanadium(V)

Cone, of Stock Std
iodbd
10000
10000
10000
1000
1000

inL of Stock Std
0.50
1 .0

0,50
0.50
5.0
5.0

Final. Volume (nriL)

500
Cone, of Cal Std__ (Eg/y __ .10

20
10
10
10
10

Dilute to a final volume of SOOmL with reagent water. Store the: standard at room temperature. Prepare this
standard every six months if needed or required.

8.1.6 Preparation of Calibration Standard SiO2

Add 20mL to 30mL of reagent water to a clean, plastic lOOmL volumetric flask. Add ImL of concentrated
nitric acid (HNO3) and 5mL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNO3 and 5% HCI when diluted to volume. Add the volume of the stock standard given
in the following table to the volumetric flask:

Element
Silica (Si.O2)

Cone, of Stock Std
1000

mL of Stock Std
1 .0

Final Volume of Cal
Std (ml)

100
Cone, Of Stock Std

. ___ !M ___10

Dilute to a final volume of lOOmL with, reagent water. Store the standard at room temperature. Prepare this
standard ever six months if needed or required.

8 , 1 ,7 Preparation of the calibration standards for multi-point instrument calibration.
For all drinking water samples the ICP must be calibrated with, a minimum of three standards and a blank. The
following; standards may be used for this purpose.

With the Thermo Jarrell Ash software the Calibration Analysis and Curve-fit programs must be used to be
successful with the multi-point calibration of the ICP instruments.

8 . 1 .7 . 1 Preparation of the High Standard-
Add 200mL to 300mL of reagent water to a clean 1000-L volumetric flask. Add lOmL of concentrated ndtric
acid (HNO3) and SOinL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid.
concentration of 1 % HNO3 and 5% HCI when, diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:
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Element
Aluminum (Al)
Antimony (Sb)
Arsenic (As)
Boron (B)
Barium (Ilia)
Beryllium (Be)
Cadmium (Cd)
Calcium (Ca)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Iron (Fe)
Lead (Pb)
Magnesium (Mp)
Manganese (Mn)
Molybdenum (Mo)

- Nickel (Ni)
Potassium (K)
Selenium (Se)
Silver (Ag)
Sodium (N'a)
Strontium (Sr)
Thallium (Tl)
Tin (Sn)
Vanadium (V)
Zinc (Zn)

Cone, of Stock Std
10000
1000
1000
1000
1000
1000
1000

10000
1000
1000

• 1000
10000
1000
10000
1000icJbo
1000

10000
1000
1000

lOO(X)
1000
1000
1000
1000
1000

mL of Stock Std
1 .0
1 .0
1.0
10
10
1 .0
1 .0
1.0i.b
10io
1 .0
1 .0
1 .0
10
1.0
5.0
1 .0
10
1 .0
1.0
10
10
10
10
5.0

Final Volume (mL)
1000

Cone, of Cal Std
____ fcngLJ ____

10
1 .0
1 .0
10
10
1 .0- • i.o
10
1 .0
10
10
10
10
10
10
1.0
5.0
10
10
1 .0
10
10
10
10
10
5.0 -

Dilute to a final volume of lOOOmL with reagent water. Store this standard at room temperature. Prepare this
solution every six months or sooner if needed or required.

8 . 1 .7 .2 Preparation of the Mid-Level Standard.
Prepare as the CC V is prepared (8.3).

8 . 1 ,7 , 3 Preparation of the Low-Level Standard.
Prepare as the RL/PQL Check Standard (8.4).
Preparation of the Initial Calibration Verification (ICV) Solution8.2

8.2. 1

The ICV is analyzed after the ICP is standardized and the standardization has been checked by the analysis of
the calibration standards as "unknowns"(the analysis of 'the calibration standards as "unknowns" must agree
within +/- 5% of the true concentration). The ICV solution verifies that the instrument is measuring the target
elements within specified criteria. The ICV must be prepared from stock standards that are obtained from a
different source than the stock standards used to prepare the calibration standards. The second source may be
from a separate vendor or from a separate lot from the same vendor.
For silica this standard may be used for the ICV and CC V standard.
Add approximately 400mL of reagent water to a SOOinL volumetric flask.. Carefully add 25tnL of concentrated
HCI and, SicnL of concentrated HNOj to the volumetric flask. The solution will have an. acid concentration of
5°/oHClandl%HNO3 .
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8.2.2 Using a calibrated pipette, transfer S.OmL of SPEX QC-7 and S.OmL of SPEX QC-19 to the SOOmL"
volumetric flask. Add O.SOmL of the 1 OOOmg/L Tin (Sn) stock standacrd to the SOOmL volumetric flask. The tin

\ (Sn) stock standard must be from a separate vendor than the vendor of the stock standard used to prepare the
__. ' calibration standard.

8.2.3 Dilute to volume with reagent water. Store the standard at room temperature. Prepare this standard every six
months or sooner if needed or 'required.

8.3 Preparation of the Continuing; Calibration Verification (CCV) Solutions
'line CCV is analyzed alter every 10 samples (with a suggested maximum of 2 hours elapsed time), to verily
that the ICP is detecting, the target, elements within the specified criteria.
Add 200mL to 300mL of reagent water to a clean lOOOmL volumetric flask. Add lOmL of concentrated nitric
acid (HNOj) and 50mL of hydrochloric acid (1-ICl) to the -volumetric flask. The standard will have an acid
concentration of 1% HNOj and 5% HC1 when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

Element
Aluminum (Al)
Antimony (Sb)
Arsenic (As)
Boron (B)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Calcium (Ca)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Iron (Fe)
Lead (PI))
Magnesium (Mg)
Manganese (Mn.)
Molybdenum (Mo)
Nickel (Ni)
Potassium (K)
Selenium (Sk:)
Silver (Ag)
Sodium (Na)
Strontium (Sr)
Thallium (Tl)
Tin (Sn)
Vanadium (V)
Zinc (Zn)

Cone, of Stock Std
10000
1000
1000
1000ioooiobo
1000
10000
1000
1.000ibod

10000
1000ibooo
1000
1000
1000idbob
1000
1.000

10000
1000
1000
1000
1000
1000

mL of Stock Std
0.50
0,50
0.50
5.0
5.6

0.50
0.50
0.50
0.50
5.0
5.0

0.50
0.50
0.50
5.0

6.50
2.5

0.50
5.0

0.50
0.50
5.0
5.0
5.0
5.0
2.5

Final Volume (mL)

1000

Cone, of CCV Std
____ iEg/L) ____ .

5.0
0.50
050
5.6
5.0

0.50
0..50
5.0

0.50
5.6
5.0
5.0

0.50
5.0
5.0

0.50
2.5
5.0
5.0

0.50
5.0
5.0
5.0
5.0
5.0
2.5

Dilute to a final, volume of lOOOniL with reagent water. Store this standard at room temperature. Prepare this
solution every six months or sooner if needed or required.

8.4 Preparation of the RL/PQL Check Standard for ICP
The RL/PQL Check standard is analyzed at the beginning and end of each analysis sequence as a check on the
sensitivity of the ICP. The elements in the RL/PQL Check standard must be detected. Note that there are
separate standards for ICP and ICP-trace.
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8.4.1 Preparation of RL/PQL Stock A-ICP
Add 20mL to 30mL of reagent water to a clean lOOniL voluraeteic flask. Add ImL of concentrated nitric acid
(HNO1;)) and SniL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HN03 and 5% HCI when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

Element
Silver (Ag)
Arsenic (As)
Cadmium (Cd)
Copper (C\i) .
Nickel (Mi)
-Lead (Pb)
Selenium (Se)
Thallium (Tl)

Cone, of Stock Std
1000
1000
1000
1000
1000[ iobo
1000
1000

mL of Stock Std
0,10
1 .0

6.050 '
0.25
0.40
0.50
5.0
5.0

Final Volume (mL)
100

Cone. Of Stock. Std__ cai/L) __ _
1.0
10

0.50
1 2.5

4.0
5.0
50
50

Dilute to a final volume of lOOmL with reagent water. Store the standard at room temperature.
8.4.2 Preparation of RL/PQL Stock B-ICP

Add 20mL to 30mL of reagent water to a clean 1 (X)mL volumetric flask. Add ImL of concentrated nitric acid
(HNO3) and 5mL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNOj and 5% HCI when diluted to volume. Add the volumes of the stock standards given
in the following; table to the volumetric flask:

Element
Aluminum (AT)
Boron p J)
Barium (Ba)
Beryllium (Be)
Calcium (Ca)
Cobalt (Co)
Chromium (Cr)
Iron (Fe)
Magnesium (Mp)
Manganese (Mn)
Molybdenum (Mo)
Sodium (Niai)
Antimony (Sb)
Strontium (Sr)
Tin (Sn)
Vanadium (V)
Zinc (Zn)

Cone, of Stock Std
10000
1000
1000
1000

10000
1000
1000
10000
10000
1000
1000

10000
1000
1000
1000
1000ioob

mL of Stock Std
0,2,0
0.50
0.10

0.050
0.50
0.10
0.10

1 0.050
0.50
0.10iiio
0.50
0.50
0.10
6.50

1 0.10
0.2,0

Final Volume (mL)

100
Cone. Of Stock Std

(mg/L)
20
5.0
1 .0

0,50
50
1.0
1.0
5.0
50
1.0
1.0
50
5.0
1.0
5.0
1.0
2.0

Dilute to a final volume of lOOmL with reagent water. Store the standard at room temperature.
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8,4.3 Preparation of RL/PQL Stock C-ICP
Add 20mL to 30mL of reagent water to a clean lOOmL volumetric flask. Add luiL of concentrated nitric acid
(HNOs) and 5mL of hydrochloric acid (HC1) to the volumetric flask. The standard will have an acid
concentration of 1 % HNO3 and 5% HC1 when diluted to volume. Add the volume of the stock standard given
in the following table to the volumetric flask:

Element

PotassiumQC)

Cone, of Stock Std

10000

mL of Stock Std

1 .0

Final Volume of Cail
Std
100

Cone. Of Stock Std

100

Dilute to a final volume of lOOmL with reagent water. Store the standard at room, temperature. Prepare this
solution every six months or sooner if needed or required.

8.4.4 Preparation of the RL/PQL Check Solution-TCP
Add 200mL to 300mL of'reagent water to a clean. SOOrnL volumetric flask. Add lOmL of'concentrated nitric
acid (HNO3) arid SOinL of hydrochloric acid (HC1) to the volumetric flask. The standard will have an acid
concentration of 1% HNO3 and 5% HC1 when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

RL/PQL Stock
Stock A-ICP
Stock B-ICP
Stock C-ICP

mL of RL/PQL Stock
5.0
5.0
5.0

Final Volume(mL)
500

Dilute to a final volume of 500ml with reagent water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.

8.5 Preparation of the RL/PQL Check Standard for TCP-Trace
In addition to the solution prepared in 8.4.4, the following solution is prepared and analyzed to verify
performance on the TJA-Trace.
The RL/PQL Check standard is analyzed at the beginning and end of each analysis sequence as a check on the
sensitivity of the TCP. The elements in the RL/PQL Check standard must be detected. Note that there is an
additional standard for the ICP-Trace.

8.5 . 1 Preparation of RL/PQL Stock A-Trace
Add 20mL to 30mL of reagent water to a clean lOOmL volumetric flask. Add ImL of concentrated nitric acid
(HNOj) and 5mL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNO3 and 5% HCI when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

Element

Arsenic (As)
Antiniony(Sfo)
Lead (Pb)
Selenium (Se)
Thallium (Tl)

Cone, of Stock Std
1000idbo
1000idboidbo

mL of Stock Std
1 .0
2.0

0.50i.b
1 .0

Final. Volume (mL)
100

Cone, of Cal Std
(mĵ L)

10
20
5.0
10
10

Dilute to a final volume of 1 OOniL with reagent water. Store the standard at room temperature.
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8.5.2 Preparation of the RL/PQL Check Solution-Trace
Add 200mL to 300mL of reagent water to a clean SOOmL volumetric flask. .Add S.OmL of concentrated nitric .
acid (HN03) and 2S:niL, of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNO3 and. 5% HCI when diluted to volume. Add tihe volumes of the stock standards given
in the following table to the volumetric flask:

RL/PQL Stock
Stock A-Trace

i ml., of RL/PQL Stock
0.50

Final Volume(mL)
500

Dilute to a final volume of SOOmL with reagent water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.

8.6 Preparation of'the ICP Interference Check Solutions
These solutions are analyzed at the beginning and end of each analytical, as a check on the inter-element
correction factors.

8.6. 1 Preparation of ICP Interference Check Solution A
Add lOOmL to 200mL of reagent water to a clean SOOniL volumetric flask. Add 5mL of concentrated nitric
acid (HNO3) and 25mL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNO3 and 5% HCI when, diluted to volume. Add the volumes of title stock standards given
in the following table to the volumetric flask:

Element
Aluminum (Ai)
Calcium. (Ca)
Majmesium . (Mg)
Iron (Fe)

Cone. Of
Stock(mfl/L)

10000
10000
10000
10000

nil- of Stock Ski
25
25
25
1C)

Final Volume(mL)
500

Cone.
Jmg/L)

500
500
500
200

Dilute to a final volume of SOOmL with reagent water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.
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8.6.2 Preparation of ICP Interference Check Solution. AB -ICP
Add lOOmL to 200mL of reagent water to a clean, amber 500ml., volumetric ilask. Add 5mL of concentrated
nitric acid (HNO3) and 25mL of hydrochloric acid. (HCI) to the vollltnetric flask. The standarf will have an
acid concentration of 1% HNO3 and 5% HCI when diluted to volume. Add the volumes of the stock standards
given in the following; table to the volumetric flask:

Element
Aluminum (Al)
Calcium (pi)
Majmesium (Mft)
Iron (Fe)
Silver (Ag)
Cadmium (Cd)
Nickel (N'i)
Lead(Pb)
Zinc (Zn)
Barium (Ba)
Ber yllium (Be)
Cobalt: (Co)
Chromium (Cr)
Copper (Cu)
Manganese (Mn)
Vanadium (V)
Arsenic (As)
Selenium (Se)
Molybdenum (Mo)
Thallium (Tl)
Antimony (Sb)
Tin (Sn)

Cone, of
Stock(mg/L)

10000
10000
10000
10000
1000
1000
1000
1000
1000
1000
1000
1.000
1000
1000
1000
1000
1000iodb

'" 1000
1000
1000
1000

niL of Stock
25
25
25
10

0.50
0.50
0.50
0.50
0.50
6.25
6.25
0.25
0.25
0.25
0.25
0.25
0,50
0.50
0.50
0.50
0.50
0.50

Final
Volume (mL)

500
Cone, of

Std (rap/D
500
500
500
200
1 .0i.ci
1 .0
1 .0
1.0

0.50
0..50
0,50
0.50
0.50
O.SOi
0.50
1 .0
1.0
1 .0
1..0
1 .0
1 .0

Dilute to a final volume of SOOmL, with reagent water. Store the standard at. room temperature. Prepare this
solution every six months or sooner if needed or required.
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8.6.3 Reparation of ICP Interference Check Solution AB -Trace
Add lOOinL to 200mL of reagent water to a clean, amber SOOmL volumetric flask. Axld 5mL of concentrated
nitric add (HNO:}) and 25mL of hydrochloric acid (HCI) to the •volumetric flask The standard will have an
acid concentration, of 1% HNO3 and 5% HCI 'when diluted to volume. Add the volumes of the stock standards
given in the following table to the volumetric flask:

Element:
Aluminum (Al)
Calcium (Ca)
Magnesium (Mg)
Iron (Fe)
Silver (Ag)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Cobalt: (Co)
Chromium (Cr)
Copper (Cu)
Manganese (Mn)
Nickel (Ni)
Lead, (Pb)
Antimony (Sb)
Selenium (Se)
tiiaiiiuni, (if)
Vanadium (V)
Zinc (Zn)
Molybdenum (Mo)
Tin (Sn)

Cone, of
Stock(mg/L)

10000
10000
100(X)
10000
1000
1000
1000
1000
1000iooo
1000
1000
1000
1000
1000
1000
1000
1,000
1000
1000
1000
1000

ml, of Stock
25
25
25
10

0.50
0.050
0.25
0,25
0.50
0.25
0.25
0.25
0.25
0.50

0.025
0.30

6.025
0.050
0.25
0.50
0.50
0.50

Final
Volume (niL)

500
Cone, of

Std (nig/1,)
500
500
500
200
1.0

0.10
0.50
0.50
1 .0

0.50
0.50
0.50
0.50
1 .0

0.050
0.60

0.050
0.10
0.50 -
1 .0
1 .0
1,0

Dilute to a final volume of SOOmL with reagent water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.

8.7 Preparation of the ICP Matrix Spiking Solutions
8.7.1 ICP Matrix Spiking Solution 1 is a solution purchased from SPEX. Table 5 lists the components of SPEX

SPIKE 1. Store this solution at room temperature. Prepare this solution every six months or sooner if needed or
required.
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8.7.2 Preparation of the ICP Matrix Spiking Solution 2
Axld 20mL to 30mL of reagent water to a clean lOOmL volutnetric flask. Add IrnL of concentrated nitric acid
(HNO3) and 5mL of hydrochloric acid (HC1) to the volumetric flask. The standard will have an acid
concentration of 1% HNOj and 5% HC1 when diluted to volume, Add the volumes of the stock standards given,
in the following table to the volumetric flask:

Element

Boron. (B)
Calcium (Ca)
Magnesium (Mg)
Molybdenum (Mo)
Potassium (K)
Sodium (Na)
Strontium (Sr)
Tin (Sn)

Cone, of Stock
(mg/L)
1000
10000
10000
1000
10000
10000
1000
1000

mL of Stock

10
5.0
5.0
5.0
5.0
5.0
5.0
1C).

Final Volume (mL)

100

Cone, of Std. (mg/L)

100
500
500
SO

500
500
50
100

Dilute to a final volume of lOOmL with reagent water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.

8.8 Preparation of the IDL/MDL--1CP Solution
The IDL/MDL solution is used in this procedure for two purposes:

1) To determine the Instrument Detection Limit (IDL) of each target compound on a quarterly basis; and
2) To determine the Method Detection Limit (MDL) of each target compound as defined in SL SOP

CA.90.

8.8.1 Preparation of IDL/MDL Stock A-ICP
Add 20mL to 30mL of reagent, waiter to a clean lOOinL volumetric flask. Acid IrnL of concentrated nitric acid
(HNO3) and 5mL of hydrochloric acid (HO.) to the volumetric flask. The standard will have an acid
concentration of 1% 1-iNOa and 5% HC1 when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

Element

Silver (Ag)
Arsenic (As)
Cadmium (Cd)
Copper (Cd)
Nickel. (Ni)
Lead (Pb)
Selenium. (Se)
Thallium (Tl)

Cone, of Stock
(mg/L)
1000
1000
1000
1000
1000
1.000
1000
1000

mL of Stock

0.10
1.0

0.10
0.10
bio ^
0.40
1.0
1 .0

Final Volume (mL) '

100

Cone, of Std. (mg/L)

1 .0
1C)
1 .0
1 .0
2.0
4.0
10
10

Dilute to a final volume of 1 OOmL with, reagent water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.
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8.8.2 Preparation oflDL/MDL Stock B-ICP
Acid 20mL to 30mL of reagent: water to a clean lOOmL volumetric flask. Add ImL of concentrated nitric acid
(HNO:)) and SniL of hydrochloric acid (HCI) to the volumetric flask.. The standard will have an acid
concentration of 1% HNO3 and 5% HCI when diluted to volume, Add tihe volumes of the stock standards given
in the following table to tihe volumetric flask:

Element

Aluminum (Al)
Boron (B)
Barium (Ba)
Beryllium (Be)

' Calcium (Ca)
Cobalt (Co)
Chromium (Cr)
Iron (Fe)
Magnesium (Mg)
Manganese (Mn)
Molybdenum (Mo)
Antimony (Sb)
Strontium (Sir)
Tin (Sn)
Vanadium (V)
Zinc (Zn)

Cone, of Stock
(mg/L).... ..
10000
1000
1000
1000

10000
1000
1000

10000
10000
1000
1000
1000
1000
1000
_KM»
1000

mL of Stock

0.10
0.25

0.040
ci.biib
0.050
0.10
0.10
0.020
0.050
0.020
0.20
0.50

0.050
0.50
0.10
0.20

Final Volume (mL)

100

Cone, of Std. (mg/L)

10
2.5

0.40
0.10
5.0
1 .0
1 .0
2.0
5.0

0.20
2.0
5.0

0.50
5.0
1.0
2.0

Dilute to a final volume of lOOniL with reagent water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required

8.8,3 Preparation of IDL/MDL Stock C-ICP
Add 20mL to 30mL of reagent: water to a clean lOOmL volumetric flask. Add ImL of concentrated nitric acid
(HNCb) and SinL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNOj and 5% HCI when diluted to volume. Add the volumes of the stock standards given
in the following; table to the volumetric flask:

Element

Potassium (K)
Sodium (Na)

Cone, of Stock
i (mg/L)

10000
10000

mL of Stock

1.0
0.10

Final Volume (mL)

100

Cone, of Std. (mg/L)

100
10

Dilute to a final volume of lOOtnL with reagent water. Store tihe standard at room temperature. Prepare this
solution every six months or sooner if needed or required.
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8.8.4 Preparation of the IDL/MDL Check Solution-ICP
\ Add 200m!.. to 300mL of reagent water to a dean 1 OOOmL volumetric flask, Add I OmL of concentrated nitric

,_. ' acid (HNO3) and 50mL of hydrochloric acid (HCI) to the volumetric flask, The standard will have an acid
concentration of 1% HNO3 and 5% HCI when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

IDL/MDL Stock
Stock A-ICP
Stock B-ICP
Stock C-ICP

ml., of RL/PQL Stock
10
10
5.0

Final Votane(irnL)Tdbo
—

Dilute to a final volume of 1 OOOmL with reagent water. Store,the standard, at room temperature. Prepare this
solution every six months or sooner if needed or required.
The IDL/MDL-ICP Check Solution contains the following elements at the given concentrations:

Element
Be
Mil
Ba
Sr 1
Ag, Cu, Co, V, Cd, Cr
Fe, Mo, Zn, Ni
B
Pb
Ca, Mg, Ma, Sn, Sb
Al, As, Se, Tl
K

Co:nc«ntration.(ni|2/L)b.boio
0.0020
0.0040
0.0050
0.010
0.020
0.025
0,040
0.050
0.10
0.50

8.9 Preparation, of the IDL/MDL-Trace Solution
The IDL/MDL solution is used in this procedure for two purposes:

1) To determine the Instrument Detection Limit (IDL) of each target compound on a quarterly basis; and
2) To determine the Method Detection Limit (MDL) of each target compound on an annual basis.
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8.9.1 Preparation of IDUMDL Stock A-Trace
Add 2-OmL to 30mL of reagent: 'water to a clean lOOmL volumetric flask. Add ImL of'concentrated nitric acid
(HNO3) and SinL of'hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNO:) and 5% HCI when diluted to volume. .Add the volumes of the stock standards given
in the following table to the volumetric flask:

Element

Silver (Ag)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Lead (Pb)
Antimony (Sb)
Selenium (Se)
Thallium (Tl)

Cone, of Stock
(mg/L)
iooo
1000
1.000
500
1000
1000
1000
iooo
1000

mL of Stock

0.040
0,20

0.020
0.010
0.040
0.10
0.20
0.20
0.20

Final Volume (mL)

100

Cone, of Std. (mg/L)

0.40
2.0

0.20
0.050
0,40
1.0
2.0
2.0
2.0

Dilute to a final volume of lOOmL with reagent: water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.

8.9.2 Preparation of IDL/MDL Stock B-Trace
Add 20mL to 30mL of reagent: water to a clean lOOmL volumetric flask. Add ImL of concentrated nitric acid

- (HNO3) and SinL of hydrochloric acid (HCI) to the volumetric flask. The standard will have an acid
concentration of 1% HNOj and 5% HCI when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

Element

Cobalt (Co)
Chromium (Cr)
Copper (C'u)
Manganese (Mn)
Molybdenum (Mo)
Nickel (Ni)
Tin (Sn)
Vanadium (V)
Zinc (Zn)

Cone, of Stock
(mg/L)
1000
1000
1000
1000
1000
1000
1000
1000
1000

mL of Stock

0.030
0.10
0.10

0.020
0.040
0. 10
0.20
0.060
0.10

Final Volume (mL)

100

Cone, of Std (mg/L)

0.30
1.0
1 .0

0.20
0,40
1 .0
2.0

0.60
1 .0

Dilute to a final volume of lOOmL with reagent water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.
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8.9.3 Preparation of 1DL/MDL Stock C-ICP
N Add 20mL to 3Oral of reagent water to a cleanlOOmL volumetric flask. Add ImL of concentrated nitric acid

(HNOit) and SmL of hydrochloric acid (HC1) to the volumetric flask. The standard will have an acid
concentration of 1% HNO:3 and 5% HC1 when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

Element

Aluminum (Al)
Calcium (Ca)
Iron (Fe)
Magnesium (Mg)
Potassium (K)
Sodium (Na)

Cone, of Stock
(rog/L)
iibbo'o
10000
10000
10000
10000
10000

mL of Stock

0.20
0.10
0.10
b.ici 1
0.20
0.040

Final Volume (mL)

100

Cone, of Std. (mg/L)

20
10
10
10
20
4,0

Dilute to a final volume of lOOmL with reagent -water. Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.

8.9.4 Preparation of the IDL/MDL Check Solution-Trace
Add 200mL to 300mL of reagent water to a clean lOOOmL volumetric flask. Add lOmL ofooncentrated nitric
acid (HNOs) and SOmL of'hydrochloric acid (HC1) to the volumetric flask. The standard will have an acid
concentration of 1% HNO3 and 5% HC1 when diluted to volume. Add the volumes of the stock standards given
in the following table to the volumetric flask:

IDL/MDL Stock
Stock A-Trace
Stock B-Trace
Stock C -Trace

mL of Rh/PQL Stock
5.0
5.0
5.0

Final Volume(mL)
1000

Dilute to a final volume of lOOOmL with reagent water? Store the standard at room temperature. Prepare this
solution every six months or sooner if needed or required.
The IDL/MDL-Trace Check Solution contains the following elements at the given concentrations:

Element
Be
Ba, Mn
Co
Ag, Cd, Mo
V
Cr,Cu,Ni,Pb,Zn
As, Sb, Se, Sn, Tl
Na
Ca, Fe. Mg
Al, K.

Concentration(m£/L)
0.0002,5
0.0010
0.0015
0.0020
0.0030
0.0050
0.010
0.020
0.050
0.10
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8.10 Preparation of the Linearity Check Solutions

The linearity check solutions are prepared individually according to the following equation:

VS :=
Cs:

where
Vs=:: volume of stock standard (mL) — -
Cs = concentration of stock standard (mg/L)
Vie = volume of linearity check standard to prepare (mL)
Clc ==: concentration of linearity check standard to prepare (mg/L)
The linearity check solutions are prepared at the concentrations specified in Table 1. Prepare sufficient volume
to perform the linearity check, maintaining; the hydrochloric acid concentration at 5% by volume and the nitric
acid concentration at 1% by volume.

9.0 SAMPLE PREPARATION
The sample preparation and digestion procedures are listed in the following SOPs:

MATRIX
Aqueous and leachate samples
Soils and Sediments
Wastes and oils

SL SOP
ME50
ME51
ME51

10.0 ANALYSIS PROCEDURE
10.1 Calibration/Standardization of the ICP
10. 1 . 1 Initial Calibration/Standardization
10 . 1 . 1 . 1 The ICP is tamed on and allowed to become thermally stable before beginning to analyze the calibration

standards. It will take about an hour for the instrument to warm up. If optics were turned off allow 2 hours
warm up time.

10 . 1 . 1 .2 Radial plasma ICP: A lOOOmg/L Yttrium standard is aspirated into the plasma and the flow of the argon into
the plasma is adjusted. The "red flame tongue" inside the plasma, should be at the same height as the glass
cylinder surrounding the torch at the proper argon, flow. The argon flow will be about 0.6 L/minute. As the
nebulizer ages, the flow may have to be increased or the nebulizer cleaned/replaced.

10 . 1 . 1 .3 Mirror adjustment-far ICPs equipped with '"D-shaped" mirror. This will entail a horizontal profile of the "D"
shaped mirror using the manual profile program maximizing for intensity.

10. 1 . 1 .4 Run the "Automatic Profile" program. The "automatic profile" of the instrument should be checked twice a day
to compensate for changes in air pressure, humidity, and temperature. If the environment of the instrument is
such that daily changes in the instrument profile are extreme, the instrument should be "profiled" every few-
hours.

10. 1 . 1 .5 Analyse the calibration standards and calibrate the ICP. If using a muM-point calibration, use the
Calibration/Analysis and Curveftiprograms to calibrate the instrument
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10 . 1 . 1 .6 The highest concentration calibration standard is reanalyzed after the instrument is standardized as an
"unknown". The results for the re-analysis of the highest concentration calibration standard must be within +/-

\ 5% of the true value for each target analyte.. If the result for any target analyte is outside of this range, the ICP
may need to foe "profiled" and the standardization/calibration repeated.

10 . 1 . 1 .7 The QC Check standards (ICV) and the Calibration Blank (ICB) are analyzed as a check on the instrument
calibration,

-. . 10 . 1 . 1 .7 . 1 (EPA Method 6010) The results for the target compounds in the initial calibration verification (ICV)
must be within the +/-10 % of the true value.

10 . 1 . 1 .7 .2 (EPA Method 200.7) The results for the target compounds in the initial calibration verification (ICV)
must be within the +/-5.0 % of the true value. When performing 200.7 work, note that this solution
should be prepared fresh weekly.

10.1 . 1 .7.3 (EPA. 6010/200.7) The results for the target compounds in the initial calibration blank (ICB) must be
less than the COMPQAP Table 5 Reporting Limit (RL).

10. 1 . 1 .8 The RL/PQL Check Solution is analyzed. The results for the analysis of the RL/PQL Check solution are not
checked against a set of criteria but is analyzed to demonstrate that the ICP is capable of'detecting the target
compounds at or near the reporting limit (RL).

10 . 1 . 1 .9 The ICP Interference Check Sample is analyzed.
10.1 .2 Continuing Calibration
10.1 .2.1 The calibration of the ICP must be verified every 10 samples by the analysis of the analysis of the QC Check

Solutions (CCV) and the Calibration Blank (CCB).•\
_ ,./ 10 . 1 .2 . 1 . 1 (EPA Method 6010/200.7-DW) The results for the target compounds in the continuing; calibration

verification (CCV) must be within the +/-10 % of the true value.
10 . 1 .2 . 1 .2 (EPA Method 200.7-NPDES) The results for the target compounds in the continuing calibration

- - verification (CCV) must be within the +/-5.0 % of the true value.
10 . 1 .2 . 1 .3 (EPA 6010/200.7) The results for the target compounds in the continuing calibration blank (CCB)

must be less than the Reporting Limit (RL).
1C). 1.2.2 ICP Interference Check Solution and the RL check solution are analyzed at the beginning and end of each

analytical sequence.

10.2 Sample Analysis
10.2.1 The samples are analyzed only alter the ICB/CCB and 1C V/CC V criteria are met.
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10.2.2 The samples are analyzed in a sequence; as follows:
INSTRUMENT WARM-UP
ARGON FLOW ADJUSTMENT-1 OOOmg/L Yttrium (T|
MIRROR ADJUSTMENT
PROFILE
INITIAL CALIBRATION (STANDARDIZATIONAXUBR4 TION OF THE ICP)
REANALYSIS OF HIGH CONCENTRATION CALIBRATION STANDARD AS A. SAMPLE
INITIAL CALIBRATION VERIFICATION (ICV)
INITIAL CALIBRATION BLANK (KB)
DETECTION LIMIT CHECK SOLUTION
ICP INTERFERENCE CHECK SOLUTION A (ICSA)
ICP INTERFERENCE CHECK SOLUTION AB (ICSAB)
CONTINUING CALIBRATION VERIFICATION (CCV)
CONTINUING CALIBRATION BLANK (CCB)
10 SAMPLES
CONTINUING CALIBRATION VERIFICATION (CCV)
CONTINUING CALIBRATION BLANK (CCB)
10 SAMPLES
CCV
CCB
10 SAMPLES
CCV
CCB
10 SAMPLES
CCV
CCB
The analytical sequence must, end with the analysis of-the detection limit check standard, ICSA, ICSAB,
CCV arid CCB. The 10 samples include all QC samples/standards with the exception of CCVs and CCBs.

10.2.3 Determine the concentration of the samples and QC items using the procedures of Section 11.
10.2.3.1 If the concentration of a sample is above the linear range of the ICP, the sample digestate must be diluted and

reanalyzed.
10.2.3.2 The amount of sample digestate needed to prepare the desired dilution is determined form the folio-wing

equation:

dtgist DF
where
VfTOi

 :=! final volume of diluted sample (mL)=: volume of sample digestate used to make the dilution (mL)
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10.2.3 .3 The dilution factor is calculated as follows:

DF ---
where
Vfvoi :=: final volume of diluted sample extract (mL)
Vdigot =: volume of sample extract used to make the dilution (mL)
NOTE: The following examples are based on a final volume of lOOniL It may be more convenient to prepare
dilutions at smaller final volumes.

A siacrnple digestate is analyzed and one of the target. anaJytes exceeds the linear range of the ICP. 1 .OmL of the
digestate is added to a lOOmL volumetric flask and the extract brought up to volume with reagent water. What.
is the dilution factor?

DF , . m
Dilutions are prepared in reagent 'water containing 5% hydrochloric acid and 1% nitric acid by volume,
Some samples may require multiple dilutions; that is, a dilution of a dilution will have to be made. In this case,
the final dilution factor is the product of the individual dilutions.

10.3 Dilution QC Check
A dilution is prepared, and analyzed on one sample per batch to determine if matrix interferences -are present

10.3. 1 Select a sample digestate that contains one or more target analytes at a concentrations greater than 1 OX the
reporting limit

1 0.3.2 Dilute the digestate by a. factor of 5 (DF=5) and analyze the dilution using the same procedures used
for the un-diluted aliquot

10.3.3 Compare the results of the diluted and un-diluted aliquots of sample digestate.
10.3.4 If the results of the dilution are within + 10% of the results of the undiluted sample, no matrix interference is

present If the results differ by greater than than ± 10%, a matrix interference should be suspected, and the
sample digestate should be subjected to a post-digestion spike (see section 10.4).
If the concentration of the analyte in the sample is not. at least 50 times the instrument detection limit, evaluate
the post-digestion spike.

10.4 Post-digestion Spike QC Check
A post-digestion spike is performed on one Siacrnple per analytical batch to determine if matrix interferences are
present. This post-digestion spike is evaluated if the serial dilution fails or if the analyte concentration is not at
least 50 times the instrument detection limit. This should be the same sample selected for dilution in 1 0.3,
above.

1 0.4 . 1 Transfer 1 OmL of a digestate to a suitable vial.
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10.4.2 Spike the sample with 0,1 OmL of ICP Matrix Spike I and 0.1 Onil of ICP Matrix Spike II The
theoretical concentration of the post digestion spike is the same as the LCS or MS if the volume of
spiking solution is discounted.

10.4.3 Analyze the spiked aliquot and an un-spiked aliquot (the un-spiked may have been analyzed previously and
does not need to be reanalyzed).

10.4.4 Calculate the percent recovery of the post digestion spike:

%REC V' pi " L j________ x 100
where

Cps =
Cs ===
C2 ===

concentration of post digestion spike (ug/L)
concentration of un-spiked sample (ug/L)
theoretical concentration of spike (ug/L)
(See 10.2.5.2)

10.4.5 Evaluate the recovery using; the following decision matrix. Limits for post digestion spikes are 75-125%
recovery.

Result of Post Digestion Spikes
Within 75-125% limits
> 125% recovery

<75%. recovery but >50% recovery

<50% recovery

Action
None
Repeat, analysis,
Remake spiking solutions, re-spike, and
reanalyze.
Reanalyze un-spiked sample
Analyze all associated samples by single
point method of standard addition and
quantify by using MSA or qualify all
associated samples on report
Dilute digestate and repeat spike.
Treat all samples associated with spike in
the same manner as the spiked sample (i.e.,
spike or dilute samples)
If recoveries are not 75-125%, analyze all
associated samples by single point MSA.
Note - high level of target analytes may
inhibit spike recovery. Consult the
supervisor in events where high levels of
targets appear to be interfering

Note: The >50% recovery of the post digestion spike is a benchmark below which samples may be biased
high.

10.4.6 The post digestion spike and the method of staoadarcl additions must not be applied to samples analyzed at a
dilution that produces a significant negative response. The analyst must use good judgement when evaluating
data where the sample response is negative. Where a significant negative response is present, the digestate
should be diluted and reanalyzed to determine the extract of the matrix, interferences.
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1 0.5 Single Point Method of Standard Additions
"~N Two identical aliquots of the sample digest, Vx, are taken. One aliquot is spiked with, a solution ofknovra

' ooncentralion, Cs. The second aliquot is analyzed un-spiked (the small volume of standard added to the spiked
sample should be disregarded). The ooncentralion of both, aliquols are measured and the sample concentration,
Cx, is calculated:

....
"' (Si-Sa)V,

where
Sj : : : absorbance or concentration of the spiked aliquot
Sj :::: absorbance or concentration of the un-spiked aliquot
Vs::: Volume of spike solution

Example: Sample concentration (Sj): 523 ug/L.
Spike solution concentration (C.): 50,000 ug/L
Volume of spike solution (V,): O.lOmL
Volume of sample aliquots (V';<): 1 OmL
Spiked sample concentration (Si): 951 ug/L

Cx- [(523)*(0.10)*(50,000)]/I(951-523)*10)] === [2,615,000]/[4280] == 611 ug/L
11.0 DATA ANALYSIS/CALCULATIONS
1 1 . 1 Aqueous and Leachate Samples

Aqueous samples are routinely reported in mg/L while the ICP is routinely calibrated in ug/L. If the
results acre reported in ug/L, the conversion factor is omitted from the calculation."

1 1 . 1 . 1 The concentration of the target analyte in liquid samples is calculated as follows:

FConcentration (mg/L) = iig/L(from priniout) x — x DF ®V lOOOwg

where
F =:: final volume of the sample digestate (L)-usually SOmL (0.050L)
V =:; volume of sample digested (L)
DF =:: dilution factor

1 1 . 1 . 2 The Reporting Limit (RL) of the target analyte in liquid samples is calculated as follows:

Concentration(mg/L) = RLqqp ® •-•-;- ® DFV lOOOwg
where

RLqap:=:; reporting limit from SL QAP (ug/L)
F ==: final volume of the sample digestate (L)
V= volume of sample digested (L)
DF == dilution, factor

The CQAP Reporting Limits assumes:
F === SOmL V - SOmL DF = 1
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1 1 . 2 Soil/Solid Samples
Soils and solids are routinely reported in ing/kg while the ICP is routinely calibrated in ug/L. Lf'the
results are: reported inug/kg, the conversion factor is omitted from the calculation.

1 1 .2 . 1 The concentration of the tajrget. analyte in soil and solid samples is calculated as follows:

PConcentration(mg/kg, dw) - ug/L(/rom printout) ® ® solids 1000w£
•where

F = final volume of the sample digestate (L)
W ::= volume of sample digested (kg)
DF ::: dilution factor
solids :::: decimal equivalent of the percent solids (percent solids/ 100)

For example, if the percent solids is 85%, the decimal equivalent is 0.85; if the %solids is 100%, the
decimal equivalent is 1.0.

1, 1 .2.2 The Reporting Limit (RL) of the target analyte in soil/solid samples is calculated as follows:

Concentration(mg/kg,dw) = RLm ® ® * DF

where
RLqap = reporting limit from Table 5, SL COMPQAP
W ::= weight of sample digested (kg)
F =:: final volume of the sample digestate (L)
V = volume of sample digested (L)
DF = dilution factor
solids = decimal equivalent of the percent; solids (percent solids/100)

The SL COMPQAP Table 5 Reporting; Limits assumes
F =0.100L(100mL)
DF === 1.
W = 0.0010kg (l.Og)
solids = 1 .0
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12.0 QUALITY ASSURANCE /QUALITY CONTROL
1 2. 1 SL SOP AN02: Analytical Batching, Table 1 3. 1 of the SL QAP, and the SOP Summary provide guidance on

evaluating QC and sample data.
1 2.2 The method detection limit (MDL) is determined annually in accordance with SL SOP CA.90. The

concentrations of the IDL and MDL solutions are given in Section 8 of this SOP.
1 2.3 Determination of the Instrument Detection Limit (IDL)

The difference between the MDL and the IDL is the digestion step. The MDL samples are prepared arid
digested prior to analysis. The IDL is defined as three times the standard deviation of seven replicate analyses
analyzed over three non-consecutive days. The concentrations of 'the IDL and MDL solutions are given, in
Section 8 of this SOP.

1 2.4 For instrument calibration, if any lit, other than linear, is utilized for the calibration of the TCP (i.e.:, Curvilinear
or Full Fit) the upper limit of the linear range is the concentration of the High Standard.

13.0 TROUBLESHOOTING
No items in this revision.

14.0 PREVENTIVE MAINTENANCE
See Section 10 of the current SL QAP.

15.0 REFERENCES
1 5.1 Savannah Laboratories' Comprehensive Quality Assurance Plan, and Savannah Laboratories Corporate

Quality Assurance Plan, current revisions.
15.2 Methods for ChemicalAnafysisof Water and Waste, U.SEPA Office of Research and Development:

Cincinnati, OHIO, March 1983.
1 5.3 Test Methods for Evaluating Solid Waste, Third Edition; U.S. EPA Office of Solid Waste and Emergency

Response: Washington, D.C., November 1986. . ...
15.4 Methods for the Determination of Metals in Environmental. Samples; US EPA Office of Research and

Development. Washington, DC .
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METHOD SUMMARY - ICP ANALYSIS
HOLD/STORAGE
Container
Preservative

Storage

Hold Time

Minimum 250mL plastic bottle with plastic or Teflon-lined lid
HNO3 to pH <2 in the field. If dissolved metals are required, filter the samples before
preservation.
Liquids preserved to pH <2 may be stored at room temperature until preparation. Solid
samples must be stored at 4C (less than 6C but not frozen) until preparation.
Samples may be held for up to six months from the time of collection.

SAMPLE PREPARATION
Samples should be prepared with the appropriate matrix-specific procedure.
ANALYTICAL SEQUENCE
Ignite Plasma

Check viewing;
height
Check horizontal
(mirror) profile
Profile
Instrument
Initial Calibration

Initial Calibration
Verification
(ICV/ICB)
Continuing
Calibration
Verification
(CCV/CCB)
Interference
Check Solutions
Detection limit
check solution
Serial Dilution
Post. Digestion
Spike Recovery.

Follow instrument manufacturer's guidelines and allow instrument to stabilize for at least 60
minutes.
If applicable to instrument aspirate 1000 ppm yttrium std. and make sure the yttrium "tongue" is
set to be at: the top of the outer cylinder of the torch to 1 - 2 mm above the torch.
Verily horizontal profile is maximized according to instrument manufacturer's recommended
procedure.
Record the profile intensity and the caliper reading so that instrument drift can be monitored.

Calibrate with a blank and a high standard or a blank and three standards. Verify calibration by
reanalyzing high standard.
Analyze an initial, calibration verification solution at the beginning of the run. ICV solution must
come from a source other than the calibration standard source. Analyze a. calibration blank after
the ICV.
Analyze a standard with concentrations at or near mid-range levels of the calibration. The CC V
should be analyzed every 10 samples and at the end of the analysis run Analyze a continuing
calibration blank after every CCV.

At the beginning and the end of an analysis run, verily the inter-element and background
corrections by analyzing; the interferent check solutions (1CSA & ICSAB).
At the beginning and the end of an analysis ran and verify the accuracy at the PQL by analyzing
a. solution at the SL PQL
For new or unusual matrices, perform serial dilution (1/5) on a representative sample.
To check for possible matrix interference, analyze a post digestion spike on a representative
sample (minimum of 1 per batch). The post-digestion spike is evaluated if the serial dilution
fails or if the analyte concentration in the sample is not at least 50 times the instrument detection
limit.
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OC Item frequency Criteria corrective Action
Initial Calibration Daily I std. and 1 blank
Initial Calibration: Multi-point-
mininiiim 3 stos and 1 blank

Daily Correlation x},995 Recalibrate

Highest Standard Immediately every calibration Recoveries within ± 5% of expected
values

New initial calibration

Initial Calibration Verification
Standard (ICV)

At the beginning of the analysis SW846 = within ±10%
200,7 = within ±5%

Recalibrate

Continuing Calibration Verification
Standard (CCV)

Calibration Blank (ICB/CCB)

Interference check standards
(ICSA/ICSAB)

Lab control sample

Preparation blank - SW846

Preparation blank - 200.7

MS/MSD - SW846

1/5 Dilution

Post Digestion Spike

Detection Limit Check Solution

At the beginning and end of the
analysis, and every 10 samples

After ICV and every CCV

At the beginning and end of an
analysis run

One per batch of twenty samples or
less
One per batch of twenty samples or
less
One per batch of twenty samples or
less
One set per batch of twenty samples
or less
One per batch of twenty samples or
less
One per batch of twenty samples or
less
At the beginning and end of an
analysis run

Within ±10% of the true value,
200,7-NPDES - within ± 5%
200.7-Drinking Water - within ±10%
Absolute value of the calibration
blank must be less that the
PQL/CRDL
Determined values must be within ±
20% of the true values, pay attention
to positives and false negatives
for elements not present in the
solutions.
6010B:SLQAP
200.7: 85-115%
IresuUI <PQL or result <5% of the
analyte level in the sample.
"jresult! <CRDL/PQL or result <10%
of the analyte level in the sample
SLQAP

See section 10.3.4

See section 10.4.5

Detection

Terminate the analysis, fix the
problem and reanalyze the previous
10 samples. ____
Terminate the analysis, correct the
problem and reanalyze the previous
10 samples
Terminate the analysis, correct the
problem, recalibrate, and reanalyze all
samples since the last ICS that was in
control.

Re-digest and reanalyze batch

Redigest and reanalyze batch

Re-digest and reanalyze batch

Flag and report data

Stop the analysis, fix the problem and
reanalyze the affected samples, ^^

» t-35
w. ~™ ™50'S.
™
',1
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TAR' P 1 —————————————————————————

Element

Aluminum (Al >
Antimony (Sb)
Arsenic (As)

KariiiiTi (Ba';

RerYlHum (Be)
Boron (R)
Cadmium (Cd)

Calcium (Ca)

Chronu'iim (Cr)
Cobalt (C.0)
Comer (C»)
Iron (Fe)

I«ad(Pb)
Lithisim (U)
Magnesium (Mg)
Maneanese (Mi)
Molybdenum (Mol

Wavelength
(nm)

308.215
206.838
189.042
193.696
493,409
313.042
249.678
226.502
228.802
317,933
315.887
267.716
228.616
324.754
259.940
271 .441
220,353

279.079
257.610
202,030

Calibration
Cone. (mg/L)

10
10
1.0

10
1.0
10
1.0

10

10
1 .0
10
10

1 .0

10
10
1.0

ICV/CCV Cone,
(mg/L)

1,0/5,0
1.0/0.50
1.0/0.50

1.0/5.0
1.0/0.50
1.0/5,0
1.0/5.0

1.0/5.0

1,0/5.0
1.0/0.50
1.0/5.0
1.0/5.0

1.0/0.50

1,0/5.0
1.0/5.0
1.0/0.50

FO, Std. Cose.
(mg/L)

ICP/Trace
' 0.20/0.20

0.050/0.020
0.10/0.010

0,010/0.010
0.0050/0,0050

0.050
Q.0050«5.0050

0,50«).50

0.010/0.010
0.010/0.010
0.025/0.025
0.050/0.050

0,050«).0050

0.50AJ.SO
0.010/0.010
0,010«).OSO

Linear Std.
Cone. (mg/L)*

ICP/Trace
750/800

50/10
50/25

100/10
30/10
100

30/10

1000/800

100/25
100/25
100/50

800/800

100/5

1000/1000
100/50
50/50

CGNC (sns/L)
!

Water (mg/L)
2.0

0.50
' 2.0

2.0
0.050

1.0
0.050

5,0

0.20
0.50
0.25
1 .0

0.50

5.0
0.50
0,50

Soil
200
50

200

200
5.0
100
5,0

500

20
50
25
100

50

500
50
50

ME70-Pags2Sof29



U)ril

M£7Q:06,!9.9S:6

MATtuX SPIKE CONC, (mg/DLinear Range StuRL SicL Cone.ICV/CCV Cone, Cone. (sSg/L>*Calibration
Coae, issg/L) ICP/Trace

100/10
ICP/Trace

CV040/0.040
Nickel (Ni). —-—=
phosphorusCP)*————-
Potassium (K)•—
Selenium (Se)

-——

Silica (SiOj)
—. •—————•

Silver (Ag)
—.———

Sodium (Na)__—— •
Strantiuin (Sr).—— ~
Thallium (Tl)

1 .0/1.0
- —-

0.10/0,010
-I

0.50
0,010/0.010

———

0.50/0.50
.

0.010
—

0.50/0,010
189,042
190.80!
377.572

Tm (S»
.——

Titaniiiin (W)——•—•——
Vanadium (V)
__———— -"—

Zinc (Zn)

0,010/0.010~
n.020/0.020

ce only-insSrurnent sensitivity will vary,
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MISSION STATEMENT
Triangle Laboratories is in the business of applying scientific knowledge and measurements to
the solution of health, environmental and other issues confronting society.

Beliefs
We believe that we must excel in relationships with our customers, our employees, and our
investors while establishing leadership in our technology and operations management.
We believe that in all things and at all times our behavior must follow the highest ethical
standards. This includes commitments made to customers, suppliers, employees, investors,
and to one another.
We believe that to our customers, we must be the laboratory of choice,. Our marketing
program, will always honestly inform. We will set the quality and timeliness standards in our
markets. We will structure our company so that we have the flexibility and, versatility required
to be responsive to customer's needs. We will work until the customer is satisfied,
We believe that for our employees, we must be the employer of choice. Through the
application of high ethical standards, maintenance of efficient operations and a respect for
diversity, we will provide a work environment that enriches and builds people while giving them
an opportunity to excel and enjoy the dignity, pride, and material rewards of being part of a
winning team,
We believe that for our investors, we must commit to the development of long term value in
their investment. This will be accomplished by talking those risks that have an appropriate
probability of reward, controlling expenses to maintain high profitability and aggressively
seeking opportunities to achieve growth through expansion of existing business and
developing new business opportunities.
We commit ourselves to conducting research and development so that we are always a leader
in technology, to apply the knowledge gained to maintain efficient operations and to service
our customers needs in a timely manner while providing a reasonable profit for our investors.

Uncont; c;ied
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Section 1
INTRODUCTION

This rnanual is a description of the quality assurance progrann employed at Triangle Laboratories,
Inc., referred to hereafter as Triangle Labs. It is intended to provide employees, accrediting
agencies, and clients with the information needed to understand how an elFfective quality assurance
system is maintained at Triangle Labs. The QA Manual is divided into fifteen sections and several
appendices. Tine first 'three sections pertain to the manual itself. Sections 4 - 7 provide general
descriptions of Triangle Labs, including its objectives, policies, facilities, organization, personnel,
and services. Tine remaining sections describe specific quality assurance activities as practiced
within different functions or'work units. The order of sections 8 -12 closely follows that of the
production process at Triangle Labs. The appendices provide supplemental materials that support'
the descriptions in the QA Manual sections.
Written procedures for implementing the activities described in this manual are maintained as
standard operating procedures (SOP's) and as department: specific training procedures. The
SOP's are made available to the operating staff through the 'widely distributed SOP Manuals. The
training procedures are maintained by the department managers. The provisions of this manual are
binding upon all laboratory personnel assigned responsibilities described herein. All laboratory
personnel must adhere implicitly to the Standard Operating Procedures.

Revision Date Section 1 Page1NTRODUCTION Uncontrolled 1oh
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Section 2
AUTHORIZATION

Tlhe quality assurance system described in this Quality Assurance Manual has the absolute support:
of the management at Triangle Labs as indicated by the signatures below.
The provision of quality analytical services to our customers has given us an enviable reputation
and has made us a leader in the industry. Assuring that we maintain this status in providing quality
products to our customers is the responsibility of every member of the laboratory staff. It is expected
that everyone concerned will use this manual as a guide to quality improvement and to
maintenance of our current: standing as a quality-oriented laboratory.
Authorization of the QA manual is by:

Signature: Date:

Hass, Ph. D.
President: and Chief Executive Officer

^7yLfii4&+LuLGiregoiryj,Joftnson /
Quality Assurance "Manager

0 0Philip W. Allbro, Ph. D.
Technical Director

Revision Date
September 19, 2000
version 2
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Section 3
MANAGEMENT OF THE QUALITY ASSURANCE MANUAL

The Quality Assurance Department is responsible for the publication and distribution of the Quality
Assurance Manual. The manual is submitted to senior management for review and authorisation
annually. As major changes are implemented in the quality assurance system, the Quality
Assurance Manual is revised and submitted to management for authorization. The assistance of
laboratory management is essential for the publication of the QA Manual. Department specific
information is supplied by the department supervisors for inclusion in the manual.
The authorization signatures found in Section 2 of the manual signify management review and
approval of the Quality Assurance Manual. The authorisation section must be kept current and
reflect any organizational changes affecting the authorizing positions.
Document: control procedures are applied to the distribution of the Quality Assurance Manual,
Controlled copies are serially numbered and are updated each time a section is revised. Controlled
copies of the manual may be distributed to an individual oir'a department. Uncontrolled copies may
be issued to persons or organizations outside of Triangle Labs. These copies are distinctly marked
"uncontrolled" and are not subject to updates upon revision of the manual. A distribution list is
maintained for all controlled copies of the Quality Assurance Manual.
Upon revision, all text added or changed since the last issue of each section is marked with a
vertical bar in the left margin.

Revision Date • Section 3 Page
September 19, 2000 MANAGEMENT OF THE QUALITY ASSURANCE MANUAL 1 of 1
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Section 4
OBJECTIVE AND POLICIES

Objective
The objective of the staff at Triangle Labs is to provide products and services which satisfy our
clients' expectations and definitions of quality and 'which are legally defensible.

Policies
The management of Triangle Labs supports the fallowing policies in, order to achieve the objective
and promote the overall quality assurance program:

<m Standard operating procedures shall be implemented in order to determine client
requirements and to clearly communicate these requirements within the laboratory.

• Organizational emphasis on quality improvement will take place through strong
management commitment and leadership, employee empowerment and teamwork.

• A comprehensive quality control system shall be established and maintained in
order to verify and assure continued precision and accuracy of analytical results.

• Adequate training on laboratory operations shall be available to all employees
whose decisions may affect the quality of laboratory products.

«> A comprehensive program of documentation shall be implemented to ensure
maintenance of accountability and traceability throughout the analytical process.

<n> Measures shall be implemented to ensure that sample integrity is protected.
in Validation studies shall be performed for each analytical method, including

extensive evaluations whenever major modifications have been, implemented..
<i) The instrumentation, equipment, and materials used in the production process shall

be controlled (i.e., purchased, verified, calibrated, maintained, monitored, and
evaluated) to ensure that required standards are met.

in A comprehensive program for data reduction, validation, reporting, and archival shall
be implemerited.

Revision Date Section 4 Page
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Preventive and corrective actions shall be 'taken to eliminate the causes of potential
or actual nonconformance. Emphasis shall! be placed on preventive measunss.
Measures shall be implemented in order to meet the requirements set forth by
agencies from whom certifications and accreditations have been granted.

Revision Date Section 4 Page
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Section 5
LABORATORY DESCRIPTION

Triangle Laboratories, Inc.
The location, mailing address, and phone numbers for Triangle Laboratories, Inc. are:

Triangle Laboratories, Inc.
801 Capitola Drive

Durham. North Carolina 27713
P.O. Box 13485

Research Triangle Park, North Carolina 27709
(919)544-5729

(919) 544-2113 (Facsimile)
Triangle Laboratories, Inc. is a privately held subchapter C Corporation registered and! incorporated
in the state of Delaware,. Triangle Laboratories has been in business since 1984 and has
established an unparalleled reputation for integrity and quality while undertaking the most
challenging work in its industry. The company experienced rapid growth during the emergence of
the environmental market. Recognizing the necessity of diversification even while the
environmental business was in full swing, the company expanded internationally as well as moving
into new markets. Triangle Laboratories currently serves two major market areas, environmental
and pharmaceutical.
Facilities and Instrumentation
Triangle Laboratories, Inc. currently occupies more than 50,000 square feet. The facility is divided:
according to work function, including separate areas for sample receipt; sample preparation,
standard, and glassware preparation; sample and data storage; instrurnentation; report generation,
quality assurance; shipping; maintenance; and business/management offices.
Analytical instrumentation at Triangle Labs includes; high resolution gas chromatograph/high
resolution mass spectrometers (HRGC/HRMS); high resolution gas chromatograph/low resolution
mass spectrometers (HRGC/LRMS); high pressure liquid chromatograph/mass spectrometer/mass
spectrometers (HPLC/MS/MS); high pressure liquid chromatograph (HP1..C) with ultraviolet detector
(LIV); gas chromatographs (GC) with electron capture detectors (ECO) and flame ionization
detectors(FID); AOX/TOX adsorption module and microcoulometric titration systems; ion
chromatographs (1C).
Well maintained equipment is essential in assuring the timely delivery of complete, high quality
analytical data to clients This is facilitated; through a program of regular maintenance for all

Revision Date Section 5 Page
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equipment, equipment redundancy, an ample stack of spare parts, and an inventory of specialized
test equipment to support rapid repair when unscheduled maintenance is required. Service
technicians are available through contracts with local providers for most: of the instruments.
Procedures and schedules for preventive maintenance are available in several SOP's. All
instrument maintenance, both preventative and corrective, is recorded in the dedicated
maintenance logbook assigned to each instrument.
Environmental and Security Systems
Triangle Labs provides a secure environment for our employees, guests, clients, samples and
analytical data.
Access Standard procedures require that all exterior doors remain locked via keylock or

combination lock unless manned. Visitors are required to sign the Visitor Log and
must be accompanied by an employee of Triangle Labs.
The defined high security areas include all laboratories, data archives, computer
system, data reduction offices, and quality assurance offices. Entry into these areas
of the building are controlled by combination locks on the internal and external entry
doors. Visitors must: be accompanied by an employee of Triangle Labs at: all times
inside the high security area.
Several rules apply to protecting the combination lock codes. The combinations are
changed periodically. New combinations are supplied to the active employees only
by the employee's supervisor or the facility manager. When accompanied by
visitors, employees obscure the punch lock combination from view.

Security All dooms are locked after hours and require a key for entry.
Archives Limited access archive facilities are maintained that house all Triangle Labs copies

of analytical reports, raw data, inactive logbooks, magnetic tapes and other date
•which facilitate traceability of analytical results. Materials housed in the archives are
packaged to reduce potential damage from fire and water.

Chemical All chemicals are stored in appropriate cabinets and are property1 disposed of when
Storage necessary. All flammable solvents are kept in OSHA and MI-PA approved cabinets,
and Acids are stored in OSHA approved add cabinets. An authorized waste carrier is
Disposal contracted to pick up lab waste monthly and dispose of it, usually by incineration,

meeting all regulatory requirements. Post-analysis disposition of samples is
dependent upon client requests. Remaining sample material may be returned to the
client, safely discarded, or archived for a specific period of time.
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Environ- The working and storage environments are maintained in a safe and appropriate
mental manner. Heating, ventilation and air-conditioning systems satisfy the needs of
Control personnel, equipment and supplies. Lighting, noise and other environmental factors

are also considered and kept at appropriate levels. Safety measures which protect:
personnel and property from injury or illness include the following: fume hoods, fire
extinguishers and blankets, alarm systems, safely training, protective clothing,
emergency showers, eyewashes and spill control kits. Triangle Laboratories has
contracts which provide an occupational health program.

Accreditations, Certifications, Licenses and Registrations
Triangle Laboratories, Inc. has received approval from several state and national agencies. The
American Association for Laboratory Accreditation has conferred accreditation upon Triangle Labs
for technical competence in environmental testing. The laboratory has been validated by the United
States Army Corps of Engineers, and while not currently under contract. Triangle Labs has
performed organic analyses under the United States Environmental Protection Agency (USEPA) ••
Contract Laboratory Program. Triangle Labs is registered under current Food and Drug
Administration (PDA) regulations to engage in the testing of drugs; has received registration under
the provisions of the Clinical Laboratory Improvement Amendments of 1988 (CL1A) to perform high
complexity testing (dioxin and PCB's) of human samples; has been licensed, and has been
provisionally certified: by several USEPA regions to analyze drinking water samples for dioxin.
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Section 6"

Organisation
ResponsibiKty
and Authority

Verification
Resources and
Personnel

Management
Representative
for Quality
Assurance

Management
Review

ORGANIZATION AND PERSONNEL

At Triangle Labs, the management structure is shown in the Organizational
Chart in Appendix 1A. Responsibilities and authority of key personnel are
summarized later in this section. Brief resumes of key Triangle Labs personnel
may be found in the company's Statement of Qualifications.
Verification activities include inspection and monitoring of process and product:
quality and auditing of the quality system, processes and products. Provision is
made for personnel to be trained and have responsibility for these activities,
Production personnel, under the direct supervision of team leaders, are
responsible for the inspection and monitoring of in-process and final products. .
Audits of the laboratory systems and products are performed by personnel
independent of those performing the laboratory work. Quality system audits are
carried out by Quality Assurance Department; personnel, -while data audits
(audits of the final product) are carried out by employees in both Production and
Quality Assurance.
Effective verification activities are achieved by the provision of adequate
resources to personnel. These resources include adequate training, time for
verification activities, knowledge about requirements, documented procedures,
access to quality records, and adequate supplies and equipment necessary to
perform verification.
The Quality Assurance Manager reports directly to the President, functions
independently of production, and has the authority to implement and maintain
the quality system. The management of Triangle Labs presents a strong
commitment towards the important role of quality assurance in its organization.
The Quality Assurance Manager and other members of the Quality Assurance
Department Interact frequently with personnel at all levels throughout the
organization.
A formal management review of the quality system occurs annually. The
purpose of this review is to ensure that the quality system remains effective,
meets the quality objectives and policies stated in Section 4 of this manual, and
satisfies the requirements of state, national, and international certifications held
by Triangle Labs. Records of management: reviews shall be maintained in the
Quality Assurance Department.
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Personnel
Job
Dexriptionsof
Key Technical
Personnel

Recruitment
Policy

While not all-inclusive of assigned duties, the following are brief descriptions of
the chief technical personnel at Triangle Labs.
President/Chief Executive Officer, management of administrative, business,
quality assurance, personnel and production activities; direct supervision of the
Production Manager, the Quality Assurance Manager; and the Technical
Director, minimum qualifications - education: Ph.D. Chemistry, experience: 10
years analytical chemistry.
Quality Assurance Manager coordination and management of the Quality
Assurance Department; reports directly to the President; responsible for
overseeing all quality aspects of the laboratory; specific elements to be
maintained are: the Standard Operating Procedures, Quality Assurance Manual;
coordination of internal and; external audits, performance samples and laboratory
certification data; minimum qualifications - education: B.S. Chemistry or
equivalent, experience: 5 years in scientific field.
Technical Director: consultation and guidance on specific technical and scientific
questions and issues; performs audits of the technical aspects of program
operations; reports directly to the President; minimum qualifications - education:
Ph.D. Chemistry, experience: 5 yeans analytical chemistry.
Production Manager: The production manager is responsible for developing
production plans to meet commitments made to clients, identifying and resolving
issues which impede success, and promptly reporting to the president any issues
which cannot be resolved with available resources; minimum qualifications -
education: B.S. Chemistry or equivalent, experience: 5 years in scientific field.
Team Leaders: management of a defined production area, instrumentation,
reporting and/or sample preparation; minimum qualifications - education: B.S.
Physical Science, experience: 2 years general analytical chemistry course or lab
experience.
The Human Resources Department of Triangle Labs uses several methods of
recruitment. Current employees are offered the earliest opportunity to apply for
openings within the facility by posting available positions on the bulletin boards
before outside sources are considered for candidates. Then, announcements are
made in local newspapers, placement agencies (temporary and permanent),
colleges and the Employment: Security Commission offices. The recruitment
process consists of collecting applications and resumes, distributing them to the
appropriate supervisors, scheduling interviews as requested by supervisors and
having candidates meet with relevant staff, a representative from the Human
Resources Department and senior Management. The references of promising
candidates are investigated prior to making job offers.
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Training

Training
Records
Maintenance

Safety and
Health Policies

Training is provided for new employees and as continuing education for veteran
employees, both at the Triangle Labs facility and off-site.
On-Site Training: Training goes on at different levels throughout the facilities.
Numerous manuals, texts, videos, SOP's, journals, analytical protocols and
in-house instructors are available to trainees. On-the-job training related directly
to the position is done by team leaders or other qualified staff. Typically, a trainee
goes through a stepwise method to leam procedures pertaining to such areas as
analytical methodology, report generation or quality assurance activities: the
trainee is given an SOP to read, the trainee observes the trainer performing the
procedure, the trainee assists the trainer in performing the procedure several
times, the trainee performs the procedure without assistance but with the trainer's
frequent inspection of his work, and finally, the individual may perform the
procedure without supervision. The Quality Assurance Manual is available to all
employees whose activities have a direct: impact on product: quality. Cross
training, supervisory training and other related training takes place on a
scheduled basis and is documented for training files.
Off-Site Training: This type of training takes place on an as-needed basis.
Recommendations and suggestions about: promising educational programs
come from all levels of staff. Completed studies are documented and updated
regularly in the training files. Courses may be taken at local colleges and
universities. Workshops and seminars are often made available by instrument
manufacturers, software companies and national associations specializing in
analytical chemistry or laboratory quality assurance.
Resumes, education and experience records, job descriptions and training
records are maintained by the personnel department: Resumes are put in a
uniform format upon hire. These resumes are updated on an annual basis or as
needed. Additional education and experience is updated with the resumes.
There is a job description for each position existing within the company. Active
training records are kept on file in the work areas. Employees are responsible for
maintaining their own training records. These training files contain necords for any
pertinent on- or off-site educational experiences, orientation records, SOP
competence records or self help courses.
All personnel undertake a two day orientation upon initial employment and on-
the-job intensive training concerning health and safety issues. Triangle Labs
complies with the OSHA requirement that safety and: health training takes place
on an annual basis, with a careful introduction to new principles. We have
contracted with Concentra to provide us with recommendations for the
improvement of the safety and! health practices at Triangle Labs. Triangle Labs'
policy with respect to health and safety issues is presented in detail in several
documents, 'which are provided to employees.
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Section 7
ANALYTICAL SERVICES

Triangle Labs has assembled an international staff of unparalleled expertise in analytical sciences
with particular specialization in mass spectrometry and, the analysis of complex biological matrices.
The skins of the staff are routinely applied to environmental samples, including of air, water, solid
and tissue matrices, and to biological samples associated wrth studies supporting the research
efforts of the pharmaceutical industry.

Pharmaceutical Triangle Labs serves the research pharmaceutical industry by providing
Sen/ices analytical results for drugs of interest in a variety of biomatrices. This work is

typically associated with pharmacokinetic Phase I through Phase IV studies for
reporting to the Food and Drug Administration (PDA).
GC/MS and LC/MS/MS methods are typically employed for these analyses, High
resolution mass spectrometers and alternate ionization methods are frequently
utilized to achieve low detection limits. The staff is also experienced; in assays,
both GC and LC based, for clhiiral compounds..

Environmental
Services

Triangle Labs provides environmental analytical! services which include the
preparation and analysis of a wide variety of sample matrices for such analytical
categories as:
Volatile and Semivolatile Organic Compounds, including Polychlorinated
Biphenyls, by High Resolution Gas Chromatography/Low Resolution Mass
Spectrometry
Polychlorinated Dibenzo-p-D/oxins, Polychloro-dibenzofurans, Polychlorinated
Biphenyls, and Polrynuclear Aromatic Hydrocarbons by High Resolution Gas
Chromatography/ High Resolution Mass Spectrometry
Polychlorinated Dibenzo-p-D/oxins and Polychloro-dibenzofurans by High
Resolution Gas Chromatography/Low Resolution Mass Spectrometry
Adsorbable Organic Halides and Total Organic Halides by Adsorption and
Microcoulometric Ti (ration
Triangle Labs is experienced in the analysis of many matrices, including air,
aqueous, plant and animal tissues, soils, and other solids. Air matrices currently
analyzed include Modified Method 5 (MM5) samples and Volatile Organic
Sampling Trains (VOST). Several auxiliary services are also offered, such as the
provision and preparation of sampling containers, (e.g., XAD traps, VOST tubes,
and bottles')
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Contract Review
For all analytical services to be pirovtded by Triangle Labs, contract review is accomplished through
the generation of a written quote or oontracl Written quotes are utilized for short-term contracts,
usually consisting of one analytical project. Written contracts are utilized for long-term, contracts
consisting of multiple analytical projects. Sales and Client. Services personnel are responsible for
implementing and documenting contract review. Client requirements, including special: needs that
are not normally provided by Triangle Labs, are defined and documented in the written quote or
oontracl Project sdentists, who each have expertise in specific analytical services, are consulted to
ensure special requirements can be met by the laboratory. If it is decided that the special
requirements cannot be met, this is discussed with the client, and a counterproposal may be
offered. Information about the capacity of the lab is made available to Sales and! Client. Services
personnel on a regular basis. This practice allows the sales staff to make informed decisions
regarding contracted delivery times.
Subcontracted Analyses
In dealing with any analyses that. Triangle Labs cannot perform, there are established procedures
for subcontracting. Depending on the nature of the client's requests for analyses, two courses of
action may be followed. The client may be referred directly to another laboratory, or work may be
subcontracted by Triangle Labs to another laboratory. The.fatter usually takes place at client
request. When the subcontracted analysis is one that Triangle Labs has been certified to perform,
the subcontract lab must have a quality assurance system in place that is consistent with Triangle's
system. Incoming samples which will be subcontracted are subjected to normal sample receipt
procedures by the sample custodian. The samples are prepared and shipped to the subcontract
laboratory. Results are received: at Triangle Labs, a copy is sent to the client, and the original is
archived. Triangle Labs invoices the client, for the subcontracted work.
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Section 8
LABORATORY MATERIALS—PURCHASING AND HANDLING

Purchasing, Receiving, Inspection, Inventory and Storage of Laboratory Materials
Practices utilized for the purchase, receipt, inspection, inventory, and storage of laboratory
materials are described in several SOP's. A completed! purchase requisition form provides a clear
description of the product ordered. This includes, where applicable, a precise identification and
reference to any specifications that must be met. Purchases are pre-approved by department
heads.. The purchasing department: orders the material, from an approved supplier whenever
possible. Upon receipt of the goods, receiving personnel examine them for damage before signing
the bill of lading. 'Within two days, items and quantities in all shipments are compared with what was
ordered and this information is communicated to purchasing and accounts payable. All stocked
items are stored in the warehouse and a monthly inventory is performed. Non-stocked inventory is
forwarded to the requisitioning person. Reagent materials are assigned expiration dates and placed
on shelves so that the older materials will be used first.
Sample Container Cleaning, Storage, Preparation and Shipping
While Triangle Labs does not perform sampling, sampling kits may be provided upon client request
The vials, jars, and bottles contained in the kits are purchased and must be QC class, precleaned,
with a certificate of analysis. The certificates of analysis are maintained by Triangle Labs, Since kits
are assembled only upon clients' requests, no "ready for shipping" kits are stored. Predeaned
glassware is stored in small quantities in house. Sampling materials, such as XAD traps, PUFs and
VOST tubes, are also provided to or owned by the client. These are prepared, stored and, handled
as detailed in several SOP's.
Prior to shipping, glass containers are wrapped in sheets of bubble wrap to prevent breakage. The
containers are placed in plastic coolers with non-frozen ice packs and Chains-Custody forms,
seals and labels enclosed in a ziplock bag. The kit is filled with additional packing material and
sealed with tape for shipping.
Glassware Cleaning
All glassware used for the preparation of samples is cleaned as described in written standard
operating procedures. These procedures include pre-rinses and soapy water washes. The pre-rinse
may be solvent, water or acid solution depending on the analysis for which the glassware will be
used. Basins and brushes are kept segregated so that cross contamination is minimized.
Glassware used for high concentration analyses is kept segregated from glassware used for low
concentration analyses, as is the glassware used for volatile and extractable organic compound.
Glassware used for the analysis of extractable organic compounds, including dioxins and furans, is
subjected to a solvent soak and rinses with several solvents. All clean glassware is covered with
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aluminum foil and transferred to a proper storage location, talking care that the glassware is not
intermixed with other types of glassware.
Vendor Qualification
Vendors subject to qualification are those who provide critical laboratory supplies, chemicals, and
calibration services which directly impact on the quality of our product Placement on the approved
vendor list is based on the vendor's ability to meet one or more quatification factors which cover the
purchased product These factors include but are not limited! to:

1. the vendor's quality system or product meets an applicable state, national, or
international standard, based on third party certification

2. an acceptable quality assurance plan/survey, or on-site audit;
3. the vendor provides quality inspection documentation with each shipment or batch lot

of product;
4. the vendor passes comprehensive inspections of three consecutive product shipments;
5. a demonstrated 'history of acceptable product supply.

A vendor may be provisionally approved until qualification factor(s) are met, but in-house inspection
of each batch lot of material is required. Previously approved vendors may be disqualified due to
unacceptable performance.
Client Verification
When required by contract, the client or a representative may verify that purchased products
conform to contract specifications. This verification may take place at the vendor's premises or at
Triangle Labs. Client verification shall not be used as evidence of effective control of quality by the
vendor and shall not absolve Triangle Labs of responsibility to provide an acceptable product
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Section 9
ANALYTICAL STANDARDS

During the analytical process, it is possible to obtain a variety of measurements. These include such
measurements as volume, weight, concentration. pHI, and temperature, to name just a few. The
laboratory must implement practices that facilitate the traceability of these measurements to
recognized standards of measurement.
Chemical Standards
The procurement preparation, handling and storage of chemical standards is critical to the
analytical process. It is through these chemical standards that reported analyte measurements in •
samples are traceable to reference values. Only the highest quality chemicals are used as
reference materials at Triangle Labs. Whenever possible, standard solutions will be traceable to
national standards, such as MIST, EPA or A2LA certified reference materials. Numerous written
procedures describe the management of these analytical standards.. These procedures are written
to ensure consistency with the requirements of analytical methods and: current certifications and
accreditations.
Sources or" Triangle Laboratories purchases standards from approved suppliers of chemical
Standards, standards. Occasionally, clients supply standards specifically for use in the
Traceability preparation and analysis of their samples. Prior to using these standards, an
and agreement must be reached with the client: about the handling and disposition of
Verification their standards. Information about: these standards and any client requirements are

recorded in the pertinent standards logbook. The chemist receiving a chemical
standard shipment verifies that the information on the standard label is consistent
with that on the supplier paperwork. Information about the standard is recorded in a
standards logbook.. Traceability of standard solutions is facilitated by the use of
codes that unambiguously identify the supplier, materials and all derived:
preparations. Non-certified standard materials are verified against: certified
reference standards, when the latter are available.

Types of .Analytical methodologies define a variety of standard solutions which are used by
Standards the laboratory. Included among therm are: surrogate spikes, matrix spikes, internal

standards, QC check standards, recovery standards, and calibration solutions. The
composition and concentration of these solutions must conform to method
specifications.
Standards are categorized at Triangle Labs according to the following definitions:
Primary Standard A neat standard received 'rorn a supplier.
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Stock Standard

Secondary Standard

Working Standard

A solution of a primary standard at a high
concentration, used to prepare secondary
standards. These may be prepared in-house or
received from a supplier.
A solution of one or more stock standards, with each
analyte prepared at a selected concentration, to be
used as a beginning mixture for preparation of
calibration or spike solutions. These may be
prepared in-house or received from a supplier.
A solution that will be used without dilution for
instrument calibration or sample fortification. These
may be prepared in-house from secondary
standards, or purchased; from a supplier,

Preparation of
Standards

The preparation of any standard solution is performed by an experienced chemist,
and is documented in the appropriate standards logbook.. New standard solutions
are prepared as needed. The manner of preparation fora standard solution
depends upon the required amount and concentration and its intended! application.
Several SOPs are utilized to assure the correct preparation and! documentation of
standard solutions.
All standards are assigned an expiration date. The supplier's assigned expiration
date, if provided, is used for neat or primary standards. Otherwise, the expiration
date is assigned based upon the supplier's date of preparation and the known
stability of the analyte. (Some analytes are known to be highly volatile or to easily
degrade or react.) When applicable, assigned expiration dates meet the
requirements of analytical methods. A standard mixture is assigned an expiration
date no later than that of the oldest components. The expiration date is only a
guideline. Standards are removed from production prior to the assigned expiration
date if deterioration is observed visually or analytically or if the integrity of the

" material can no longer be assured.
Analyte or standard! components common to calibration solutions and associated
sample fortification solutions may be of the same primary source or an
independent source. Some methodologies require that primary standards of the
same supplier batch or lot number be used for both. Certain spiked QC samples
must be prepared from reference material that is independent of the associated
calibration standards. New standards are prepared, as necessary to meet these
requirements.
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) Inventory and Documentation for all standards is carefully recorded in relevant standards
Storage logbooks and/or computer inventory system. The manner of storage for a standard

is determined by its type and expiration date or shelf life. All light sensitive
standards are stored in'amber vials or bottles. Environmental organic standards
are kept in designated refrigerators/freezers. Pharmaceutical standards are stored
according to the conditions specified in the associated protocol, validation report; or
stability report. Analytical standards are never stored: together'with samples or
extracts.

Measurement Equipment
All equipment used for measurement and testing shall meet the specific requirements of pertinent
analytical methods and applicable certification agencies. This includes small equipment, such as
thermometers, analytical balances, phi meters, autopipetors, and, volumetric glassware; as well as .
large equipment, such as gas chromatographs and mass spectrometers.
Written procedures for the operation of measurement equipment, large or small, shall contain the
information described below, 'where applicable. In addition, Section 11 on "Instrumental Analysis" of
this manual contains more specific information about the calibration and operation of large
measurement equipment.

'What equipment the procedure is to be performed on, including equipment type
How the equipment is to be calibrated and used for measurement
What measurement^ are to be made
Acceptance criteria for the calibrations, including the accuracy and precision
required
Corrective action, for failed acceptance criteria, including assessment of previous
calibration results
Basis used for calibration (e.g., national standards of measurement, such as MIST,
ASTM, and A21.A; participation in EPA and state performance evaluations; round-
robin studies with other laboratories)
Frequency at; which the equipment will be calibrated, adjusted and checked
What records will be maintained to document the calibration and use of
measurement equipment
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How the calibration status for equipment is determined (e.g., a sticker or logbook
entry)
What environmental conditions are necessary before measurement equipment may
be calibrated or used fbr'measurement
What adjustments to measurement equiprneni, including software, cannot be rnadeclue to possible invalidation of the calibration setting
How measurement equipment is to be handled, preserved, iand stored in order to
maintain accuracy and fitness for use
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Section 10
SAMPLE RECEIPT, HANDUNG AND PREPARATION

Sample Receipt and Chain-of-Custody
The Sample Custodian or a designated assistant receives deliveries of all samples. A unique
project number is assigned to each shipment of samples received from a client, and the first in-
house records for the new project, including an internal Chain-of-Custody, are initiated. When
samples are hand delivered by a customer, the individual's name is recorded on the internal Chain-
of-Custody. The shipping containers, their contents, and accompanying client documentation are
examined by the Sample Custodian. Information about tine presence and condition of custody seals
and the state of preservation of the samples is noted on the internal Chain-of-Custody. Any
discrepancies in documentation or problems with sample condition are also noted and 'brought to
the attention of the client, who may provide clarification or further instructions. The Sample
Custodian assigns an internal sample ID to each sample, which is labeled; on the sample container.
The following information pertinent to each sample is recorded on the internal Chain-of-Custody:
internal sample ID, client sample ID, sample matrix and storage location. The original internal
Chain-of-Custody is placed in storage with the samples. The sample receipt and handling SOP's
describe procedures for sample receipt and log-in, chain-of custody, along with those for handling
sample shipment containers provided by clients.

Saimple Preservation and Security
Samples are stored in a manner which ensures their integrity and security. Samples are stored at
temperatures which meet specifications of the methodology and, client Depending on the nature of
the sample and the requirements of the method, samples may be stored in a freezer at -70° •.:--. 20" C
or at -20" ± 10" C, in a refrigerator or cooler at 4" ± 2" C, or in a cabinet at room temperature.
Required preservation techniques may be found in Appendix 4 for most methods employed at
Triangle Labs. Quality Assurance Project Plans (QAPP's) and protocols often give specific
preservation requirements that must be observed. Addition of chemical preservative to sample
containers normally takes place at the time of sample collection. Sample storage facilities at
Triangle Labs are located within laboratory areas which are secured by locked doors. Internal
chain-of-custody procedures and documentation pertaining to sample possession, removal from
storage and transfer are outlined in written procedures. Care is taken to ensure that cross-
contamination does not occur during sample storage. Temperatures of cold storage areas are
monitored and recorded at least twice a clay, and corrective action is taken as necessary. Walk-in
coolers housing environmental samples and freezers used for pharmaceutical samples and
standards are monitored electronically 24 hours a day. Further details about, sample storage and
preservation may be found in the sample receipt and handling SOP's.
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Sample Preparation Procedures
Samples are prepared in a way that is method and matrix specific. Most environmental samples
must be prepared within a method-specified time after sampling. These preparation holding times
are complied with to the extent possible. Samples are occasionally received near or beyond the
expiration of these holding times. For most: methods employed at Triangle Labs, holding times may
be found in Appendix 5. Applicable Quality Assurance Project Plans (QAPPs) and protocols must:
be consulted for project-specific holding time requirements. Many primary extracts require clean-up
procedures before they may be injected into a GC or GC/MS analytical system, All sample
preparation procedures employed at Triangle Labs are covered by appropriate SQP's.

Sample, Extract, and Digestate Archival and Disposal!
The Sample Custodian and other authorized personnel are responsible for the archiving and
disposal of raw samples, extracts, and digestates. Raw and prepared samples may motto be
archived or disposed of until all of the designated analyses are complete and resultant, analytical •
data are sent: to clients. Samples in cold storage are retained there until at: least 30 days after data
ships. Archive samples are placed in boxes, labeled with the project numbers, and retained in a
secured sample arc-hive area for a specific length of time, prior to disposal. Written procedures
describe routine archival and disposal practices. Clients are informed about these procedures and
are given an opportunity to request exceptions to these routine practices. There is a storage fee for
the retention of samples in cold storage or archive longer than the time established by routine
practices. The client will be contacted prior to the issuance of this fee.

Sample Return to the Client
When a client has requested the return of samples, the Sample Custodian prepares and ships the
samples according to written procedures. Protection of the samples during delivery is ensured by
the implementation of special packaging procedures.. Packages are delivered by a commercial
carrier whose procedures for protecting the samples are not 'within the control of Triangle Labs.
Clients are informed that a commercial carrier will deliver their samples.

Sample Loss, Damage, or Unsuftability
It is possible for samples or sample containers to be lost, damaged or determined to be unsuitable,
for whatever reason, after initial receipt at Triangle Labs. 'Whenever this happens, the event; is
recorded in the sample handling documentation by the observer. The problem is brought to the
attention of a Project Scientist, who reports it to the client. Plans for disposition of the affected
sample(s) or containers are agreed upon with the client, carried out, and recorded in the project
records.
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Section 11
INSTRUMENTATION AND EQUIPMENT

Instrumental analysis consists of setting up proper instrument operating conditions, executing
acceptable calibrations and other instrument performance tests, analyzing prepared samples, and
collecting data from the analyses. Instrumental analysis procedures, frequencies and acceptance
criteria are described in several SOP's. A description of data collection and reduction at Triangle
Labs Is given in Section 12.

Instrument Operating Conditions
The published analytical methods normally define the instrument operating conditions (e.g.,
temperature programs, column conditions, flow rates), Where applicable, these guideline will be
followed. However, they may be modified, for improved performance.

Calibration Procedures and Frequencies
Equipment used for inspection, measuring and testing must meet, all specific requirements for
proper measurement capability as identified; in the pertinent analytical method and applicable
certification agency. This includes small equipment and instruments as well as large analytical
instruments such as gas chromatographs and mass spectrometers. Calibration procedures and
frequencies specific to types of equipment are briefly described below.
The instrumental performance requirements of the published methods will be followed unless
otherwise specified for a project Other performance tests may also be executed to further
demonstrate proper functioning of instrumentation.

Small equipment
Thermometers Laboratory thermometers are routinely checked for accuracy against: certified,

NIST-traceable thermometers. These calibrations are performed annually for
mercury or alcohol in glass thermometers, and quarterly for metal thermometers.
Infrared thermometer calibrations ares verified daily.. Correction factors derived
from the annual and quarterly calibrations are applied to temperature readings
\where applicable. NIST-traceable thermometers are professionally calibrated and
re-certified annually.

Balances Calibration checks are performed for each day of use for each balance,. The
calibration consists of a minimum of two weights which encompass the weight the
balance will be used to measure. Calibration weight measurements must meet
the acceptance criteria listed in the associated balance calibration log book. Each
balance is serviced and calibrated by a certified professional, semiannual!'/. The
accuracy of the calibration weights are verified! annually.
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Volumetric All volumetric glassware used at Triangle Laboratories, Inc. must be type class
Glassware A'.' Volumetric glassware is never heated, or placed in an oven.
Automatic Delivery volumes for the automatic pipettes are checked gravimetrically monthly.
Pipettes Each pipette is checked throughout the volume range of use.. Acceptance criteria

for continued use is 2% RSD and 97.5 -102.5% accuracy. Pipettes'which fail to
meet these criteria are tagged and removed from service until repaired.

pH Meters pH meters are calibrated prior to use each day. The meter is calibrated using a
single buffer solution at mid-range and tine pl-l of two ether solutions (at low and
high range) is measured and! recorded to verify the accuracy over the range of the
meter.

Conductivity A five point calibration curve using potassium chloride (KCl) solutions is analyzed
Meters annually. A single KCl standard solution is used as a check, standard each day

the meter is used. Acceptance criteria is £20% of the true value.

Gas Chromatography/Mass Spectrometry (GC/MS) and Liquid Chromatography/Mass
Spectrometry (LC/MS/MS)
Tuning and For high resolution, selected ion monitoring analyses, the high resolution mass
Mass spectrometer is tuned! to give the required static resolving power, which is
Calibration checked visually, using an oscilloscope.. This measurement is confirmed by the

use of a data system. Tine instrument is then mass calibrated; using
perfluorokerosene (PFK) or perfluorotributylamine (PFTBA). Mass calibration is
adjusted automatically by the data system, to within ±5 parts-per-million (ppm).
approximately once per second during the course of all quantitative analyses.
The mass calibration of a quadrupole mass spectrometer is checked daily
through the use of the perfluorotributylamine reference compound
(FC-43/PFTBA). The instrument is adjusted to give specified! peak ratios for this
compound, consistent with the type of analysis to be performed. The GC/MS is
tuned prior to performing the initial and continuing calibrations. Results must
meet the peak ratio specifications of the analytical methods. For volatiles
analyses, 50 ng of bromofluorobenzene (BFB) is used, and for semivolatiles
analyses, 50 ng of decafluorotriphenylphosphine (DFTPP) is used!.

Initial For environmental samples, the mass spectrometer response is typically
Calibration calibrated by analyzing a set of five or more initial calibration solutions, as

appropriate for each GC/MS method. Typically each solution is analyzed once,
unless the method requires multiple analyses. The relative response factor for
each analyte (target compounds, surrogate / internal / alternate standards) is
calculated using the expression in Formula 1 1 - 1 . The mean relative response
factor for each analyte is then obtained using the expression in Formula 1 1 -2 .
Integrated: ion currents are utilized for these expressions. An acceptable
calibration must meet the method specified criteria for percent relative standard
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Continuing
Calibra it/on

Formula 11-1

deviations (% RSD) of the mean relative response factors, calculated for each
analyte. Failure to meet the criteria will result in corrective action (e.g., locating
the source of the problem and adjusting the instrument tuning parameters)
before repeating the ([ejected analysis. Triangle Labs does not analyze any
samples unless the performance criteria for calibrations are satisfied.
For pharmaceutical samples, the calibration curve normally consists of a
minimum of five standard concentrations analyzed at the beginning and end of
the analytical sequence, or are dispersed! throughout the analytical run
depending on the clients requirements. All standards are used for the
regression, with exclusion criteria defined in each method SOP.
F'or environmental analyses, the initial calibration is verified through the analysis
of a continuing calibration standard every 12 hours. The concentration of
continuing calibration standard is dependent on the requirements of the specific
method. The relative response factors for all analytes of interest are calculated!
and verified against the initial calibration mean relative response factors. The
percent difference (%D) for each analyte is calculated using the expression in
Figure 11-3. An acceptable continuing calibration run must have measured
percent: differences for the analytes within method specified ranges. Should any
criteria for an acceptable calibration not be met, either instrument maintenance is
performed such that a new continuing calibration analysis meets all criteria or a
new initial calibration will be established before any samples can be analyzed.
No samples may be analyzed unless acceptance criteria have been met.
For pharmaceutical analyses, the calibration is verified through the analysis of
quality control samples which are interspersed throughout the analytical
sequence. The quality control samples are matrix spikes which contain known
levels of analyte and are extracted with the samples.

R R F = A i x C 11T'T'x c"7
•where
RRF -
''^$
,AS ==:c'•'•II

the relative response factor for the analyte
integrated area or ion current of the interns! standard
integrated area or ion current of the analyte
amount of the internal standard
amount of the analyte

Formula 11-2
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where: RRF::: the mean value of the relative response factors for
the analyte
n » the total number of data points derived from the initial calibration
Ats, As, C« and Cahave the same meaning as in formula 11-1,

Formula 1 1-3

wrtere:
RRF = mean relative response factor for the analyte in the initial

calibration
= relative response factor for the analyte from the continuing

calibration

Ion Chromatography (1C)
The ion chromatograph is typically calibrated by analyzing a set of five or more initial calibration
solutions, with concentrations of analytes appropriate to the analytical methods. Procedures for
verifying the calibration curve are method specific.

AOX/TOX Instrumentation
Instrunnentation for the determination of AOX/TOX consists of a column adsorption module, titration
cell and combustion/microcoulometric system. Several system performance tests are conducted
and must meet; acceptance criteria prior to sample analysis, The following performance tests are
typically conducted, with slight variations between the different analytical methods. Granular
activated carbon utilized in the column adsorption module is tested for purity. The titration cell is
tested and adjusted based on the results of an injection of sodium chloride solution. Calibration of
the combustion/microcouiometric system is accomplished through the analysis of
2,4,6-trichlorophenol. Verification of system performance and calibration is performed during
sample testing according to specifications in the analytical methods.
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Sample Analysis Procedures
Techniques for quantitative analysis of samples are specific to the analytical methods and sample
matrices. Samples may either be subjected to a series of preparation steps prior to instrumental
analysis, or they may be ready for analysis upon arrival at: Triangle Labs. Most samples must be
analyzed 'within a defined period of time following their collection, receipt at the lab and/or
preparation. These analysis holding times are complied with to the extent possible (samples are
occasionally received near or beyond the expiration date of holding time). Holding times for most
methods employed at Triangle Labs may be found in Appendix 4.
After sample analysis is completed and the data is processed, the analyst: reviews the resultant
data, If established acceptance criteria are not met, corrective action is taken to resolve problems,
Once all the samples in a project have been analyzed and, the data have met the criteria, the
project: documentation (instructions, raw data, reports, etc.) is sent to the next stage for preparation
of the final report.
In the event of a discovery of the existence of defective measuring or test equipment which •
had been used to report data, it must be reported immediately to the area supervisor and all
Project Scientists who's projects are affected. The Project Scientist must notify the client both
verbally and in writing, If it is a recurring problem which indicates a repetitive failure of the
analytical system, it must be reported to the Production Manager, Technical Director and
Quality Assurance Manager. A corrective action report is initiated. (See section 14 of this
manual for more details on corrective action reports.)
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Section 12
DATA HANDLING

AND SOFTWARE MANAGEMENT
Data Collection and Reduction
Quality assurance principles are applied in the acquisition of raw data related to chemical
rneasurennenls. Raw data is ""prirnary data" which will be used to generate "secondary" data (the
final analytical report). Data can be acquired manually or electronically. Manually acquired data is
hand written on data sheets and; in logbooks. Electronically acquired data is acquired from an
instrument and instrument/computer interface. Specific definitions and data requirements are
detailed in the Flaw Data SOP,
Manually Manually acquired data: is recorded on data sheets, or in notebooks. The data must
Acquired be recorded immediately by the analyst in permanent ink. Each entry must be
Dafa signed and dated immediately after entry. Corrections must not obscure any original

entries. Corrections are made by canceling with one line through the original. Each
correction must: be dated and initialed by the person who made the correction and a
reason for the correction must be stated. Data sheets are standardized, preprinted;
forms which are subject to document control. Data sheets may be bound into a book
or may be used as loose sheets depending on tine application. Notebooks are
bound, consecutively numbered, and subject to a controlled distribution and archival
system.

Electronic Electronically produced data may consist: of chromatograms, spectra, data printouts,
Date and raw quantitation reports. The first accepted! hard copy report constitutes the raw

data for each sample and calibration. Acceptance is signified by the elated
signature of the analyst. The accepted hard copy report must contain the full
sample ID or calibration name, file name, as well as date and time of acquisition.
Any changes to the raw data hard copies and computer files must: be fully
documented and clearly attributable to the person making such alterations (e.g.,
manual integrations are hard-copied for inclusion in the raw data file, with area
changes fully documented on the data printouts). No ambiguity in data system
printouts as to what peak on a chromatogram corresponds to an analyte of interest
is allowed. Computer-collected data is reduced to hard copy as soon as possible.
The signed and dialed hard-copies of the data files are retained in the project file
and are maintained for a minimum of 10 years. The electronic files are safeguarded
by a system of disk storage and backup disks to protect loss of data and, programs.
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There are several different means of data collection, review and reduction, which are dependent
upon specific methodology and instrumentation. Data review and reduction of pharmaceutical data
normally consists of data acquisition via a dedicated computer with further reduction and data
reporting utilizing validated spreadsheets. Regression and sample calculations are verified
independently for each pharmaceutical data set.
Data review and reduction of environmental analyses normally follow the guidelines of relevant ERA
reference methods to the extent possible. For HRGC/HRMS analyses, established! procedures
consist of data acquisition and reduction on a Digital Micro VAX and VAX 3100 and further
reduction and data reporting using dBase software on a PC. For HRGC/LRMS analyses,
established procedures consist of data acquisition and reduction using PC-based software followed
by further data reduction and reporting using dBase software. For HRGC analyses, established
procedures consist of data acquisition and reduction using PC-based software followed by further
data reduction and reporting using dBase software. For AOX/TOX analyses, manual data
acquisition from instrument pane! readings is followed by data reduction and reporting using
spreadsheet software.
All GC/MS data go through several levels of review and, inspection, starting with an initial
examination in the Instrumentation area, followed by a thorough review before preparation of the
report After preparation of a report, an independent review is performed by a chemist other than
the one who prepared the report. At each stage of the analytical process, data are reviewed for
completeness, adherence to protocol requirements, and credibility. Results are fully validated,
possible compromises of data quality are evaluated, and deviations from protocol requirements are
documented. To the greatest extent possible, computer programs are utilized for data reduction.
'Where manual data procedures are required, data review is performed according to standard:
operating procedures. This ensures that the result;; are as independent of the chemist performing
the duties as possible. Corrective actions are implemented at the earliest possible opportunity.

Data Validation
The tests performed by Triangle Labs typically involve the performance of complex chemical
analyses by a number of chemists. For this reason data validation and coordination are very
important. At the conclusion of the analyses, data are checked against the original shipping
information and analytical request to be sure that the required analyses have been performed on all
samples.
The validity of the data are verified through the analysis of blank samples, duplicate samples and
laboratory control or matrix spikes,. The blank sample results demonstrate the absence of laboratory
contamination of the samples. Duplicate analyses give a measure of analytical precision. The
analysis of spike samples permits a measure of accuracy. Data for these QC samples are reviewed

\ as soon as possible after analysis,. For example, in the GC/MS area, a data quality checklist is used
by the instrument operator at the time of analysis, to verify that all calibration verifications are within
tolerance, and that other QC indicators such as spike recoveries and blanks, are acceptable fora
project.
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Data Reporting
The data, are reported as components identified and the quantities present The final report includes
example calculations and descriptions of the equipment and procedures utilized. Complete data
packages of all raw sample and calibration data are prepared and archived.. These are furnished to
the client upon request. Sample flagging procedures for HRGC/HRMS analyses are summarized in
the final report., While sample flagging is not done directly on most HRGC/LRMS analytical reports,
problematic results are discussed in the case narrative which accompanies each data package.

Data Package Delivery
Data packages are prepared: for delivery by the Shipping and Archive department according to their
SOPs. Unless otherwise requested by the client:, a copy of the data package is shipped, while the
original is retained in a secured archive facility. Reports are fully paginated; prior to copying. The
data packages are packed to meet; the requirements of the commercial carrier chosen for delivery.
Packages are delivered by a commercial earner whose procedures for protecting the data
packages are not within the control of Triangle Labs. Should the shipped data package be lost or
damaged during delivery, a copy can be quickly prepared as a replacement. Clients are made
aware that a commercial carrier will deliver their data packages,.

Corrections and Additions to Documentation
The policy for handling additions/corrections of reports already issued is as follows. The Project
Scientist requests an addition/correction in writing to the appropriate supervisor of data
review/report preparation personnel, who make the requested change in a timely manner and
internally verify the change. An authorized Chemist reviews and approves the addition/correction,
and the Data Package Assembly Department mails or faxes the new report, which is then stored;
with the original data package for a minimum of ten years. In all cases, revised pages are clearly
noted; as such, as are additional pages added; to the report.

Software Management
Triangle Labs has a formal validation program of its computer systems. Ultimately, the validation
program is intended to be of a level such that all computer systems will, meet the scope of any
computer system audit. The validation approach is three pronged. First, new software is developed
according to appropriate internal validation guidelines. Second, a validation committee has been
appointed to oversee specific validation efforts of existing systems. Finally, systems are kept
validated through a system of change controls. This includes the Computer Systems Services
Request (CSSR) forms which employees use to make known to the MIS department, desired
changes to software and hardware. CSSR forms include personnel sign-off for each step of the
change process; and depending on the nature of the change, specify increasingly stringent
required levels of authorization. Change controls also include software version control; changes to
existing software are announced, uniquely labeled, documented, and old versions are archived for
future reference.
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The goals of the software development methodology, existing system validations, and the change
control system are to ensure that the software systems perform the required functions accurately,
thai the users understand how to use 'the system, and that auditors; can assure themselves of line
validity of 'the analytical methods utilized.. This in turn insures; the abiliiity to deliver accurate analyses
in a timely fashion.
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Section 13
DOCUMENTATION FOR QUALITY ASSURANCE

Objectives of Documentation
Tine objectives of documentation for quality assurance are: to provide a standardized, written
program of policies, procedures and instructions; to demonstrate that adequate quality assurance
and quality control procedures have been implemented; to demonstrate that accountability of the
data is maintained; and to ensure traceabity of analytical results.

Document Control
The laboratory maintains control over the possession and distribution of documents that directly
impact the quality of a product: or service. It is the responsibility of team leaders to ensure that
document control files are created and maintained for all applicable documents originating in their
areas, This includes documents such as the Quality Assurance Manual, Standard Operating
Procedures (SOP's), Work Area Guidelines (VVAGs), Quality Assurance Project Plans (QAPP's),
and client instructions. It also includes standard forms, such as laboratory bench sheets, project
communication forms, and corrective action reports.
A written procedure describes document control practices. Full or limited document control is
applied, depending upon the purpose of the document Those publications which document the
quality assurance system at Triangle Labs, specifically the QA Manual and Standard Operating
Procedures, are subject to full document control practices. Limited document control procedures
are employed for other relevant documents, such as forms and flow charts . The procedure for
limited document control allows for the retention of a previous version for historical information and
purposes.
Every controlled document: is assigned a unique identification (usually a title, file ID and
creation/revision date) which must be present: on each page of the document. This unique
identification is entered on a master list of documents, along with a distribution list for each
document to ensure that pertinent documents are made available wherever they are essential. A
master set of current documents is maintained along with the master list. The status of each
document, active/current or inactive/obsolete is indicated on the master list. Each document and
any subsequent revisions must be reviewed and approved by authorized personnel prior to issue.
Personnel authorized to review and approve a document are to have access to all necessary
information on which to base their review and approval. Obsolete documents are to be retrieved
from distribution points and replaced with current versions.

Revision Date Section 13 Page
September 19. 2000 DOCUMENTATION FOR QUALITY ASSURANCE. 1 of 4
version 2

Uncontrolled
F Copy



Triangle Laboratories, Inc. Quality Assurance Manual

Standard Operating Procedures (SOP's)
Standard Operating Procedures (SOP's) are controlled documents in which instructions for
standard operations performed by the laboratory are detailed. The author of an SOP should be the
person most familiar with the topic being addressed,. The standard format for writing SOP's is fully
described; in the SOP on SOPs. Each SOP is reviewed by senior level staff and authorized by
management poor to distribution.
It is important that SOP's receive evaluation and input by laboratory supervisors and key technical
personnel. The content of each SOPs must conform to applicable requirements of analytical
methods and certification agencies, and be consistent with the Good Laboratory Practice
standards. Within these constraints, the content of an SOP may be customized to meet the needs
of a particular area of the laboratory. The performance of laboratory operations is subject: to audit:
for compliance with written SOP's. If an SOP is impractical, hard to follow, or no longer meets
laboratory needs, it must: be modified or replaced.
The need for new or revised SOP's can be determined when a new method is implemented, when
the scope of the existing method is extended or when some activities are being performed without:
adequate SOP's. Such a need can be identified by the analyst involved in the production or by
someone from management Also, the QA Department may identify the need and request new or
revised SOP's, usually as a corrective action for deficiencies found during an internal inspection.
SOP's are created to provide a clear, concise, description of the procedure with explanatory
information to enable a person with the appropriate background to perform the procedure.
Revisions are made to SOP's as necessary to reflect changes in procedures.
While team leaders are responsible for the operating SOPs, the administrative staff assists with the
typing on an as-needed basis. Once technical approval is obtained for a new or revised SOP, the
SOP is reviewed by the Quality Assurance Department for compliance with all requirements. The
Quality Assurance Department also maintains a database of SOP distribution and version status,
as well as maintaining the original copies of each active SOP and the historical files of each
revision. The administrative staff distributes copies of the authorized SOPs to area SOP
coordinators according to the distribution plan contained in the SOP database. The area SOP
coordinator is responsible for discarding copies of obsolete SOPs upon receipt, of revisions. Team
leaders are responsible for training staff in all applicable new or revised SOPs.
Work Area Guidelines
WAGs are supplements to the SOPs and as such contain additional detail and guidance. Work
Area Guidelines (WAGs) are training documents which entail step-by-step instructions for specific
tasks. The WAGs are comprised almost entirely of proprietary information and are restricted to use
by Triangle Labs employees. These documents cannot be distributed to clients or other non-
employees.
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Quality Records
Quality records must be maintained to prove that the quality assurance system is being effectively
applied. At Triangle Labs, specific procedures for the identification, collection, indexing, filing,
storage, maintenance, and disposition of various quality records are described in several SOP's. All
quality records must; be recorded in permanent (indelible) ink, legible, attributable to those
personnel who wrote them, and protected so they may not be adversely affected; by an unsuitable -
environment. They are stored; and maintained in a manner that facilitates rapid retrieval for a period
of at least ten years after completion. With the exception of internal audit reports, project specific
quality records are available for evaluation by the client or his representative during the archive
period of ten years, In fact certain quality records, as specified by SOP or contract, are delivered to
the client with the final product.
Project; specific quality records are maintained to prove that; adequate quality control procedures are
being implemented, accountability of the project data is maintained, and traceability of analytical
results is facilitated. Accountability means that reported data reflect; the sample as it was received,.
that sample mix-up was avoided, and the sample was properly preserved after receipt Traceability
means that reported data may be reconstructed at a later date. Through proper documentation, a
laboratory is able to demonstrate or prove to clients or government agencies that the quality of the
data is what; the laboratory says it; is. Records must contain sufficient information to permit the
reconstruction of calibrations, sample preparations and sample analyses.
Quality records that are maintained at Triangle Labs include, but are not limited to, the following.

records for sample receipt, preparation and handling
field sample and! quality control sample analysis data
project communication tracking forms
inspection reports for receiving, in-process and final product
subcontractor records
vendor qualification records -
logbooks; run logs, maintenance logs, temperature logs, balance logs, etc.
method validation records; MIDI., studies, initial precision and accuracy demonstrations
recovery data for samples, blanks and spiked samples (maintained in a database)
system and data audit reports
corrective action reports
QA reports to management

Many of these quality records are discussed at length in other sections of this manual. Laboratory
notebooks (or "logbooks") are utilized throughout Triangle Labs for many different purposes. All
logbooks are maintained according to written procedures. New logbooks are issued by a system of
signing them out in a designated logbook. Information that must be documented, both in the new
logbook and the sign-out logbook, includes the assigned owner, the date issued, and the name and
subject; of the logbook. Logbooks must be maintained in accordance with the raw data SOP.
Logbooks are kept to document all monitoring, maintenance and calibration of analytical
instrumentation, and such laboratory equipment as balances, refrigerators and ovens. Software and
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hardware records for computers are also kept in logbooks. Logbooks specific to a piece of
equipment are kept near that equipment to ensure that the work is recorded concurrently. Logbooks
used for personal notes and telephone logs are distributed and tracked in the same manner as
laboratory notebooks. When no longer in use, distributed notebooks are stored in the Archive
Room for a minimum of ten years.

Archive
The Archive Room is locked at all times and only tnained, designated staff have access. All other
personnel may enter the room onlt'y in the presence of a trained Archivist: and irnust sign and date a
logbook in the Archive Room. Any materials removed from the Archive Room must be signed out
by the Archivist
All magnetic and hard copies of data, calibrations, equipment maintenance records, calculations,
records of original observations, final test results and any other miscellaneous quality records
directly associated with sample analyses are stored in a secured facility for a minimum ten (10)
years alter completion of a project They may be stored in the Archive Room or at a secure, off-site
storage facility.
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Section 14
QUALITY ASSURANCE

Through a formal quality assurance system, Triangle Laboratories, Inc. is able to prove that
products and services meet specific quality standards. These quality standards are defined to meet
the needs and requirements of our clients, the analytical methods utilized, government agencies,
and senior management of Triangle Labs.
Quality assurance is a very broad and multifaceted concept. It is composed of quality control and
quality assessment. Quality control is the most important component of 'quality assurance. The
need for quality assessment: would be negligible if the laboratory always achieved perfect: quality
control.

Quality control is a system of activities applied at each stage of the production process. Its
purpose is to assure that products meet defined quality standards. This system includes the
following: employee education, training, and experience; documentation (e.g., instructions,
document control, records); instrument calibration and maintenance; laboratory
accomnriodatio ns; and in spection.
Quality assessment is a system, of activities employed to assure that quality control takes
place at each stage of the production process. This system includes the following: system,
data, and performance audits; reference materials; statistical evaluations; retests; and
measurement bias investigation (when measurements may be operator-, instrument-, or
methodology-dependent).

The success of a quality assurance system is dependent upon acknowledgment by all personnel of
their responsibility for the system. The management of the laboratory is ultimately accountable for
product quality, but: no one person or group (e.g., the QA Department) is responsible for the greater
part: of quality assurance program activities. Details of the program may be found throughout this
QA manual. The remainder of Section 14 will be limited to a discussion of the Quality Assurance
Department, and the major activities performed and/or administered by this group,
The Quality Assurance Department
At Triangle Labs, the QA Department monitors the quality assurance system, as it is implemented:
throughout the laboratory, and reports the results of its observations to senior management. The
Quality Assurance Manager reports directly to the President and the QA Department has no direct
responsibility for production in the laboratory. The objective of this independence is to eliminate
conflicts of interest in the performance of QA duties. Major activities performed and/or administered
by the QA Department are summarized below. Each activity is;1 discussed in greater detail
elsewhere in the QA manual, as indicated.
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• Performance of internal audits and coordination of external audits (see this section)
• Administration of a system for formal Corrective Action Reports (see this section and

Section 15)
• Performance of Quality Assurance Unit (QAU) duties required for GLP-regulated

studies (see this section)
ID Administration of the system for document control, with emphasis on the

maintenance of Standard Operating Procedures (see Section 13)
ii» Performance of statistical evaluations for selected! quality indicators, and

maintenance of quality records (e.g., control charts, summary reports) generated to
document selected statistical evaluations performed throughout the laboratory (see
Section 15)

«> Publication of the QA Manual and other documents that describe the quality
assurance system, at Triangle Labs (see Section 3)

Audits and Inspections
There are several different types of audits. These may be internal, in which the laboratory reviews
and examines itself, or external, in which the laboratory is audited by outside organizatlions, such as
accrediting or regulatory agencies and clients.
Internal A system audit is an on-site inspection and review of the quality assurance system
System as it is employed in the laboratory. During an audit, verification may be sought that
Audits and adequate written instructions are available for use; that analytical practices

performed in the laboratory are consistent with SOP's; that adequate quality control
Phase practices are applied during production; that corrective actions are applied as
Inspections necessary; that deviations from approved protocols are occurring only with proper

authorization and documentation; that SOP's, quality records, analytical records,
magnetic tape, etc., are property maintained; and that personnel training records are
satisfactory and current.
Internal system audits are implemented by the Quality Assurance Department to
assess the functioning of one or more department(s) of the laboratory. These audits
consist of real time inspections of the analytical process, comparing the daily
operation to the applicable SOPs and policies. Formal inspection reports are issued
detailing the extent of the inspection and any non-conformance issues noted. The
production staff is required to correct all noted! deficiencies and a second acceptable
inspection is required for acceptance of the corrections.
Inspection reports may be routed to management at any point in the process
depending on the severity of the problem. Major problems are reported to
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management, immediately while miner ones are normally communicated in a
summary report dealing with several inspections. The original of each completed
inspection report, with management notification dates, is kept on file in the QA files.
Phase inspections are internal system audits that are used to verify that critical
points of analysis during a pre-clinical or clinical study are being performed as
specified in the applicable SOP. These inspections are performed at intervals
adequate to assure the integrity of the study.

External Representatives of clients, government agencies, and accrediting agencies
System frequently perform system audits of Triangle Labs. These audits are usually
Audits announced inspections, but sometimes are conducted without forewarning. QA

Department personnel usually accompany such audit teams through the lab. The
auditors receive a brief overview of company objectives, activities, and facilities.
Interviews with essential supervisory and technical staff are arranged, along with
retrieval of any documentation pertinent to the audit. Auditors typically provide an .
account of their findings shortly after the audit. This account is evaluated by QA
personnel and reported to management, along with recommendations for actions in
response to any cited: deficiencies.

Data Audits Data audits are performed by technical! personnel (in Client: Services or the QA
Department.) on a random sampling of the data reports produced at Triangle Labs, It
is a goal to perform a comprehensive evaluation of a representative sampling of
data reports. A data report is carefully evaluated for technical, clerical and
administrative accuracy. Primary emphasis is placed on the ability of the data report:
to meet customer requirements. Data audits are utilized for several purposes,
including: identification of opportunities for process improvement, evaluation of the
efficiency of the system, detection of inadequate execution of quality control
procedures, early 'warning of potential system deficiencies, corrective action
recommendations, and reports to upper level management.

Performance A performance audit: is the analysis of a fortified blank sample, for the purpose of
Audits evaluating laboratory or analyst performance. There are several examples of

performance audits, which may be of internal or external origin. Performance
Evaluation (PE) samples have analyte concentrations unknown to Triangle Labs,
and are submitted by external organizations. PE's may be analyzed as part of multi-
laboratory round robin studies, in conjunction with accreditation programs, or as
blind check samples submitted by clients. Internal performance audits are fortified
blanks with known analyte concentrations, the values of which may or may be
known to the analyst. Examples of internal performance audits include initial
precision and accuracy studies, QC check samples, laboratory control samples, and
blind samples. The results of performance audits are utilized for several purposes
other than the evaluation of laboratory performance, including: to fulfill accreditation
requirements, to serve as analyst: proficiency tests, and to facilitate laboratory
improvement efforts.
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Non-Conformance Reports
All instances of failure to comply with acceptance criteria are documented in a non-conformance
report: (NCR), Each report contains a description of the failure" details of the resulting investigation,
and the determined impact on the associated sarnple(s). A summary of these NCR reports is
reviewed by the Production Manager, the Technical Director and the Quality Assurance staff. NCRs
are maintained as part of the raw data file of the project. A non-conformance issue may be caused
by a particular sample independent of the analytical process or it: may have been caused by a faulty
analytical process with minimal adverse impact en the particular samples. The staff at Triangle
strives to identify both types of situations and deal with them accordingly.
Corrective Action Reports
All major non-routine problems, deficiencies, or irregularities must be reported to management. A
formal Corrective Action Report (CAR:) system, administered by the QA Department, is in place at
Triangle Labs. The QA Department; issues CAR forms, monitors the progress of corrective actions,
maintains completed documentation, and provides reports-to senior management on the status of
formal corrective action activities. CAR'S may be originated by anyone responsible for the quality of
a product. A completed form is sent to an appropriate person or group to whom responsibility for
corrective action is assigned. One person is designated the Corrective Action Analyst This person
records the corrective action plans, implementations and follow-up actions completed by the
responsible person(s). During the corrective action process, several measures may be taken.
These include: determination of the root cause through careful analysis of processes,
specifications, quality records, customer complaints, etc., using statistical process control when
applicable; implementation of measures that prevent: recurrence of the problem; implementation of
process controls to ensure that effective corrective action is taken; application of remedial actions to
products affected by the identified problem; and revision of documentation for procedures that have
undergone change as a result of corrective action.
Certification and Accreditation
Triangle Labs has been granted numerous certifications and accreditations, based upon
compliance with standards set forth by the granting agencies. These credentials have enabled
Triangle Labs to expand and retain a substantial client: base. More information about: specific
credentials can be found in Section 5, page 3. The nature of the quality assurance program
implemented at Triangle Labs is profoundly affected by requirements of certification agencies The
administrative staff is responsible for the administration application and renewal activities
associated with the various certification programs, while the QA Department, is responsible for the
coordination of the technical and quality issues associated with the certification programs. The QA
Department is directly responsible for the coordination of:

<i» Cn-site audits by outside agencies

Revision Date Section 14 Page
September 19, 2000 QUALITY ASSURANCE 4 of 5

UncontrolledCopy



Triangle Laboratories, Inc. Quality Assurance! Manual

'Hi Analysis of blind; performance evaluation (PE) samples
m» Responses to deficiencies cited in audit reports and performance evaluation results,
««i Dissemination of requirements and status of certifications to relevant: laboratory

personnel.
GLP Regulated Studies.
The Good Laboratory Practices (GLP's) are a set of regulations decreed by the United States Food
and Drug Administration (PDA) and the United States Environmental Protection Agency (ERA).
Compliance with these regulations is required for certain projects ("studies") completed at Triangle
Labs. The GLP's define some specific responsibilities for the Qualify Assurance Department Briefly
summarized, these QAU duties include the following:

• Maintenance of a copy of the master schedule sheet for all studies
• Maintenance of copies of all protocols pertaining to all studies
«• Inspection of each study at adequate intervals
<«> Preparation of written status reports on each study with reports to management and

the study director
<n Determination that no deviations, from approved protocols or SOP's were made

without proper authorization and documentation
• Review of the final study report
• Preparation of a signed statement of the inspections performed and the dates each

was reported to management for inclusion in the final study report
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Section 15
QUALITY CONTROL

At Triangle Labs, quality control is achieved through the application of several procedures. Quality
control activities cornrnence before production is initiated, and are implemented at each stage of the
production process. The purpose of these activities is to assure that all required standards of quality
are met. Quality control activities are described in many sections of this manual. The remainder of
this section will describe a subset: of quality control activities that may be considered a discrete
process, summarized as follows:

Prior to the initiation of production, activities, required quality standards are defined. These
are derived from several sources, including: requirements of the analytical methods, needs
stated by the clients, and standards established within Triangle Labs.
During production, verification activities are performed to determine that defined quality
standards have been met Also, preventive measures are applied to avoid the possibility of
nonconformity.
When defined quality standards have not been met (nonconformities), corrective actions
are applied, and verified to determine that the results meet requirements.

Data Quality O Ibjectiives
Data are produced for clients at Triangle Labs. Defined quality standards for these data may be
expressed: as data quality objectives (DQO's). These are established prior to sample preparation
and analysis. Quality assurance indicators common to all DQO's include, but are not limited to:
accuracy, precision, completeness, representativeness, and comparability. Examination of the QA
indicators is performed to demonstrate that the data are scientifically valid, legally defensible and
that they adequately meet established DQO's. The QA indicators may be summarized as follows:
Accuracy A quantitative measure of the relationship of reported data compared to the

"true" or expected values. This measurement may be accomplished by evalu-
ation of the recoveries of anatytes spiked into samples. Specific accuracy
measurement activities include surrogate spikes, matrix spikes and Quality
Control Check Samples.

Precision A quantitative measure of the reproducibility of measurements made under
controlled conditions,. This measurement may be accomplished by comparison of
recoveries of analytes in replicate samples or injections. These analytes may be
spiked or native to the duplicate samples. Specific: precision measurement
activities may include field replicates, lab replicates, matrix spike replicates and
replicate injections
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Complete- A qualitative measure of the amount of valid: data obtained from tine analytical
ness process compared to the amount that was expected to be obtained. Valid data

must meet all data quality objectives for precision and accuracy.
Represent- A qualitative measure of the degree to which data represents the characteristics
ativeness of the population from 'which samples were collected. This is usually dependent

upon sampling techniques not controlled by the analytical laboratory. However,
the issue of the representativeness of subsamples prepared within the laboratory
is addressed by thorough homogenization prior to subsampling.

Comparability A qualitative measure of the confidence with which one set of data can be
compared to another. Characteristics that make comparison possible include
standardized, report format, consistency of units (e.g.. nng/L, ppirn), and
standardized sample preparation and: analysis.

Quality Control Samples and Spikes
Analytical performance is monitored through quality control samples and spikes, such as laboratory
method blanks, surrogate spikes, quality control check samples, matrix spikes, matrix spike
duplicates, duplicate samples and duplicate injections, Many of these quality control measures, as
applied at Triangle Labs, are summarized below.
Laboratory A laboratory method blank consists of a sample that is processed in a manner
Method identical to that of a regular sample, except that the matrix is replaced with distilled
Blank water for aqueous matrices, sodium sulfate for solid matrices, XAD-2 resin for MM-5

and PUF filter for PUF air sampling cartridges. The laboratory method blank sample
is fortified and prepared along with the field samples, at: a frequency of one
laboratory method blank per batch of 20 (or less) samples of a given matrix type. The
laboratory method blank serves to demonstrate a contamination free environment in
the laboratory.

Surrogate For certain methods, all samples, including the laboratory method blank, are spiked
Standards with a set of specific surrogate standards to monitor accuracy of the analytical

determination for each particular sample. QC criteria for surrogate recoveries are
method and matrix specific. Typically, laboratory QC criteria are established: upon
acquisition of a sufficient number of data points (20 or more) and used for evaluation
of sets'of data via control charts, while method specified limits are utilized for
individual samples.

Quality A quality control check sample consists of a blank matrix sample which is fortified not
Control only with appropriate internal and/or surrogate standards, but. also with target
Check analytes. QC check samples are analyzed at a frequency dependent on the method.
Sample They serve as an estimation of system precision and accuracy. Results of QC check

samples are monitored on control charts, with QC requirements for recoveries being
established as they are for surrogate recoveries.
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QC Check
Sample

/Mate'
Spike
Sample

Matrix
Spike
Duplicate
Sample

Duplicate
Sample

Blank matrix spiked; in the same manner as the validation series. Two (2) are analyzed each
day of analysis or once per 20 samples whichever is greater. (Only 1 per day or once per 20
samples Method 1613)
A matrix spike (MS) sample consists of a field; sample, identified by the client, that is
split into two parts and! processed in a manner identical to that of the rest of the field
samples. However, in addition to the regular fortification with the standards (internal,
surrogate and/or alternate), the chemist will add a set of the target analytes to one
part of the chosen sample before the preparation. The fortification levels for the
target analytes are defined! by the analytical method or the clients request At the
request of the client, one such sample will be prepared for every batch of 20 samples
(or less) for a given matrix. To be able to run matrix spikes, the client must; provide
Triangle Labs with extra sample amounts.
The analytical report for the matrix spike will contain a tabulation of the analyte
concentrations as expected and as measured, along with the calculated percent
recoveries based on the expected concentrations. The percent recoveries actually
represent: a measurement of the method accuracy for that particular sample and
matrix. Accuracy is established and updated; for a particular analyte and method. In
the absence of observable quantitative interferences, the MS sample showing
accuracies falling outside the QC limits must be reanalyzed unless the matrix spike
duplicate (IVISD), which was processed along with the MS, shows similar deviations
as a result of a "matrix effect.." This type of corrective action can only be imple-
mented if the sample selected for the MS (and MSD) 'was proven to be free of the
target analytes, or did not contain high concentrations that significantly exceed the
MS fortification level of these analytes. "Matrix effect'1 is further substantiated by
acceptable recoveries in a QC check sample processed along with the field samples.
Matrix spike recoveries, and the possible effects on data quality when accuracies fail
outside the QC limits, are discussed in the Case Narrative.
The matrix spike duplicate (MSD) sample is commonly prepared; (at the Client's
request) in conjunction with the matrix spike (MS) sample. The analytical report'will
summarize the data from the MS and MSD analyses in a format allowing
determination of the precision of the analyses. As for the matrix spike sample, the
client must provide Triangle Labs with extra sample amounts.
A duplicate sample (DUP) consists of a set of two identical samples obtained during
a single sampling session. At the client's request one s-ch sannple per batch of 20
samples (or as specified by the client) per matrix type will be analyzed, provided the
client supplies Triangle Labs with the necessary samples.
The analytical report for the duplicate analyses will contain a tabulation of the results
showing the precision as relative percent difference (RPD). Precision exceeding any
specified target values will necessitate a non-conforrnance report and! an evaluation
of the associated data. The influence of the sampling procedure will be included, in
the data evaluation. The RPD is calculated as:
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RPD= I'±.::::.:.LL...... xl oo

where: RPD ::: the relative percent difference
X,{i=1.2) = the analyte concentration in the original sample (1) and the duplicate
sample (2)

Duplicate Upon client request, a duplicate injection of a single sample extract: will be performed.
Injection In the absence of observable interferences, the RPD is expected to be within ~ 30%

or the injections will be repeated after identification of the cause of the poor-
precision. Field samples analyzed during a suspected out-of-control situation will be
reinjected as well.

Statistical Evaluation
Statistical evaluations can be made of selected analytical quality indicators, including spike
recoveries, calibration responses, contamination levels, and method detection limits. Production
units monitor levels of compliance with many criteria on a "real time'" basis. Control charts are used
to identify shifts in the analytical process. All identified performance shifts are investigated and
causes of adverse shifts are eliminated. Causes of positive shifts are also identified and
incorporated in SOPs and staff training as applicable. In-house QC criteria may be determined
through historical trend analysis of data collected on QC charts. Statistical evaluations can be
performed by both the QA department and production units.
QC Inspection!
duality control inspections are built into the production process. These inspections consist: of peer
review at each step of the process to ensure compliance with process and product specifications.
Acceptance criteria are included in the production SOP's. Written documentation of the analytical
process is maintained beginning with sample receipt and preparation, through instrument
calibration, sample analysts, data review and report preparation. This documentation is reviewed for
completeness, compliance with written procedures and consistence with client documentation.
Written records of all QC inspections are required indicating the date, inspector and results of the
inspection. Detected nonconformances must be recorded: during the inspection. Corrective action
must be taken and documented whenever nonconformance is detected. The identity of the
inspection authority responsible for releasing the product is documented in the inspection records.
Until required inspections are performed on the intermediate and final product, it is not permitted to
progress further along the production process, except by special, documented, client: request.
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In-process
Inspection and
Testing

Final
Inspection and
Testing

Each department is responsible for a segment of the production process and for
all in-process inspection and testing that takes place within the department In-
process inspection is accomplished through 100% screening for all areas. Each
client sample that goes through the analytical process is unique and can be
considered a separate lot.
The last stage of the production process is the preparation of a final data report.
This requires a thorough review of all records generated for a client sample set
since its receipt, including inspection records and any client documentation that
may have originated before sample receipt A chemist: performs this function
during the preparation of the data package. This inspection serves as both an in-
process and final inspection of the product. In addition, a second chemist
performs another final inspection of the data package and: quality records. As in
any other part of the process, any nonconformances found during these
inspections must be documented and corrected before the data package is
released. Approval of the data package for release to the client is indicated by •
the signatures of the chemists on the case narrative.

Nonconformity
Each field sample that is incorporated into the analytical process is unique. Laboratory procedures
are designed to introduce as much standardization as possible,. Whenever conformance to
standards is uncertain, the product is reviewed to determine the nature and cause of
nonconformance. If it is judged to be nonconforming due to the unique nature of a sample, there
may be little recourse other than to inform the client and discuss the options that are available.
Each case of failure to comply with written acceptance criteria must be recorded in a non-
conformance report (NCR). The failure must be recorded by the person who detected or observed
it All investigative efforts are recorded on the NCR; with an evaluation of the impact: the non-
conformance had on the associated samples. Impact on the analytical process is also noted. If
needed, recommendations for corrective action are made. A copy of the NCR is kept with the
project data.. Rework and reanalysis is subject: to the same inspection procedures as the initial work.
Nonconformity, its review, and its disposition must: be documented in the quality records as
prescribed by the written procedures.
Corrective and Preventive Action
Appropriate actions must: be taken to prevent or correct: nonconformities in products and problems
in analytical systems. When actions result in permanent procedural changes, pertinent
documentation (e.g., SOP's) must also be modified to reflect these changes. Cost-effective
preventive measures are applied whenever possible. In specific cases, the cost of applying
preventive measures would exceed the cost: of applying routine corrective actions. Because every
client sample possesses unique and unknown properties, some predisposition to unpredictable,
unpreventable nonconformities exists
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Corrective Specific corrective actions are of two types: routine corrective actions applied to
Action solve minor or commonplace problems, and formal corrective actions taken to

eliminate major or non-routine problems.
Routine corrective actions are usually made by the chemists, technicians or
instrument operators who detect minor problems or product nonconformances.
These actions are taken in response to observed non-conformance issues are
recorded on the associated NCRs.
There are three procedures for conducting formal corrective actions. The first is
corrective action in response to a system audit report from the Quality Assurance
Unit. This procedure is more thoroughly described in Section 14. The second
procedure is the formal Corrective Action Report,, which may be initiated by anyone
who detects a significant quality problem. This procedure is also administered by the
Quality Assurance Unit Further information about it can be found in Section 14.
The third! practice is described in a 'written procedure on "Problem Sample
Communication." It is initiated in response to client complaints about specific
projects.

Preventive Preventive actions are implemented as part of standard operating procedures,
Action process improvement efforts and corrective actions. When circumstances inherent

to a procedure are known to have a high potential for error, the SOP must define
measures to prevent the error from occurring. Preventive actions are an integral
part of corrective actions, because resultant changes in procedures often prevent:
recurrence of problems.
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"CONFIDENTIAL land PROPRIETARY INFORMATION
'" All information contained in this document is confidential and proprietary to Triangle
Laboratories, Inc. This confidential information may not be reproduced, removed, or disclosed!
'without the prior written consent of Triangle Laboratories, Inc.

EXTRACTION OF PCDD/PCDF FROM SOLIDS (NOT TISSUE) -8290

TI..I SOP No. DSP105
Author:

Authorization:

Version: 15 Effective Date: '^j Jj iA. 31. FflT.............. 1S .,
Don Harvan Date Written: May 4, 1998

Date Authorized:
Management

II

111.

SCOPE AMD APPLICATION: This method provides procedures for the extraction of
polychlorinated dibenzo-p-dioxin (tetra- through octachlorinated homologues; PCDDs)
and polychlorinated dibenzofuran (tetra- through octachlorinated homologues; PCDFs)
from nan-tissue solids, including but not limited to soil, sediment, pulp, sludge, paper
and/or cardboard, according to SVV-846 Method 8290. Only the extraction procedure is
contained in this SOP.
SAFETY CONSIDERATIONS: Samples may contain harmful substances. Wear
labcoat, appropriate eyewear and gloves, Toluene and ethanol are flammable; avoid
flames and sparks. The procedure has been validated for either heptane or hexane,
since heptane is much less of a health hazard, it should be used instead of hexane
whenever possible, but hexane can be used if heptane is unavailable. Do not breathe
the vapors, and avoid contact with skin or eyes, as these solvents may cause irritiation,
nausea, and dizziness. For additional safety information, see the TI..I Safety and Health
Manual and the appropriate MSDS.
MOTES: Slight: procedural differences exist for specified sample types in this

SOP., Be careful not to overlook these differences.
REAGENTS::
A. Heptane- pesticide grade
IB. Toluene- pesticide grade
C. Ethanol- OmnySolve grade
D.

(< 1 pprn residue)
(< 1 ppm residue)

Ethanol/toluene (68/32 v/v) - Take 68 parts (by volume) of Ethanol and mix well
with 32 parts (by volume) of Toluene.

©1990-1998 Triangle Laboratories, Inc. All nights reserved.
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IV. GLASSWARE PREPARATION
A, All glassware used in this procedure must have been prepared according to

g I a s sware was h i n g S O P.
B. The following glassware is needed for each sample:

1 . beaker
2. 500 rnL or 250 rn!L flat bottom flask
3. forceps
4. spatula
5. thimble holder - pre-Soxhlet extracted and ready to use
6. Soxhlet extractor - pre-Soxhlet extracted and ready to use

C. If wet sample > 15 g, Soxhlet Dean Stark (SDS) extractor must be used in addition
to the Soxhlet extractor. Be sure the SDS extractor has been pre-Soxhlet
extracted,

D. The flask, thimble holder and Soxlhlet or SDS extractor may be 250 or 500 ml..,
but all pieces must be the same size.

E, If SDS is required, assemble the SDS extractor with stopcock.
IF. Rinse all glassware with n-heptane.
G. Label each beaker and flask by placing a color coded sample label on top of a

strip of colored lab tape. The colored lab tape is necessary because the
adhesive on the color coded labels is difficult to reraove from the glass and: will
cause contamination problems.

H, All flasks require two labels - one on the side of the flask and one on the neck.
V. EXTRACTION PROCEDURE:

A. Plan the extraction batch, An extraction batch can contain up to twenty (20)
samples and must include a method blank, a spike pair, and at least one(1) Lab

©1990-1998 Triangle Laboratories, Inc. All rights reserved.



page 3 of 7
TRIANGLE LABORATORIES, INC.

CONFIDENTIAL and PROPRIETARY INFORMATION
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Control Spike (LCS). Complete the QC batch form, including all samples and QC
samples in the extraction batch.

6, Observe and document the physical appearance and consistency of each
sample in the wet lab observation log in MILES.

C. Using the percent: moisture analysis, determine the amount of sample necessary
for a 10 g dry weight sample.
Note: Mix the sample well before taking an aliquot for extraction.

ID. For each sample, weigh the amount of sample determined in step VI. C. above.
Record the sample weight on the Sample Preparation Management and
Tracking Form (SPMFT).

E. Make sure homogeneity is maintained— exclude anything that does not constitute
sample's natural matrix.

F. Clean balance by swiping with heptane.
G. Zero balance. Weigh sample and its container.
H. Record the gross weight on the STMF (Sample Tracking and Management

Form).
I. Tare beaker in which sample is to be transferred.
J. Record the sample weight on the STMF (Sample Tracking and Management

Form). Also indicate with the letterT"" or "IM" if all the sample was used.
(Y)=There is enough sample left to perform re-extraction
(N)=There is NOT enough sample left to perform re-extraction

IK. Reweigh sample and its container weight. Record the post-gross 'weight.
L. Prepare the blank using pre-extracted G-8 filters for pulps and all djjgsLajQd.

- Prepare the blank using pre-extracted sand for all normal
ash/sediment/soil/sludge samples. If any laboratory control samples (LCS and/or

©1990-1998 Triangle Laboratories, Inc. All rights reserved.
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LCSD) are included in the batch, use the same matrix as Blank. Weigh out: 10
grams (± 0.4) for each blank and/or OPR prepared.

M. Check the volume of each standard solution relative to the last volume mark. The
bottom of the meniscus must be at: the mark.

N. Spike all samples with 20 uL USF-I (0.lug/ml.). Spike any Lab Control
Spikes,(LCS/LCSD), Matrix Spikes (MiS/IVlSD) with 40 |.i!L USF-MX (0.01 ,u.g/rnL).
Record the volume, lot number, concentration and'expiration date of each
standard on the 8PMFT and in i t ia l and date the entry. At the end of the spiking
process, mark the bottom of the meniscus with a fine point permanent marking
pen. Return the standard vials to the storage drawer.
Note: Dioxin standards must be stored; at room temperature in amber, glass vials,
with Teflon lined septa caps. Spiking instructions can be found in See SOP on
Concentration of Extracts Using Rotary Evaporator.

O. After spiking place a glass wool plug on top of the sample in each thimble. Use
pre-extracted glasswool.

P. Prepare the Soxhlet apparatus by:
1. Use a 500 ml., setup, place 400 irnL. toluene" in the flatbottom flask. Add

5-6 Teflon boiling chips in each flask.
2. Place the label containing information for the concentration process on

the boiling flask on top of the colored lab tape. Write the solvent used on
the flask.

3. Place the pre-Soxhleted thimble holder on top of the flask.
Q. *NOTE: GP pulp sludge samples require 68:32 ethanol/toluene instead of

toluene. GP pulp samples require ethanol instead of toluene, The volume
remains 400 ml. for 500 mL setup.

R. Place the thimble with the spike sample into the thimble holder. Be sure to seat
the thimble at the bottom of the holder.

8. MOTE: While the Soxhlet apparatus is sitting on the counter, keep the top
.capped with aluminum foil to avoid contamination.

©1990-1998 Triangle Laboratories, Inc. All rights reserved.
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T. Place the Soxhlet on top of the thimble holder. If Soxhlet Dean Stark (SIDS) is
being used, be sure the stopcock is closed.

U. Place the Soxhlet apparatus on the heating mantle and connect the Soxhlet
apparatus to the condenser at the ground glass joint. Cap the top of the
condenser with aluminum foil,

V. Wrap the thimble holder and: Soxhlet extractor with foil. Qo_QQi cover the
condenser.

W. MOTE: If using ethanol as the sole solvent, dg_Dfil wrap any of the apparatus
with ai urn in urn foil.

X. Place a piece of colored tape on the condenser to indicate it is being used for a
sample and needs to be pre-Soxhlet extracted after the sample extraction is
completed.

Y. If the samples have been designated high level write 2X on the tape, If samples
have designated Isolation write 3X on the tape.

Z. Turn on the heat. If using a hot plate, use the heat setting #5. If using a six (6)
place mantle, use the HIGH setting,

AA. Check the units after one (1) hour. Each unit should be cycling at a rate of five
(5) times per hour, have no leaks and have sufficient solvent. Open the
aluminum foil on the thimble holder to check the cycling action and close the
wrapping. Make adjustments as necessary.

BIB. If adjustments were required, check the units again in one (1) hour. Otherwise
check again in six (6) hours.

CC. If the \weighed sample is >30g, drain the water from the SIDS halfway through the
extraction (i.e., approximately 8 hours after turning on the heaters).

DID. Extract: the sample for 16 hours.

ORIGINALOriginal stamped in blue:

©1990-1998 Triangle Laboratories, Inc. All rights reserved.
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Composition of Fortification Standards
USF-l
Analyte
130, '2 ,3 ,7,8-
130 ,2 ,3 ,7 ,8-
13C, 1 ,2,3,7,
1I3C, 1 ,2 .3,7,
13C, 1 ,2,3,6,
130, 1 ,2,3,6,
130, 1 .2 ,3,4,
13C, 1 ,2 .3 ,4 ,
13C-OCDD
USF-MX

•TCDF
•TCDD
8-PeCDF
8-PeCDD
7.8-HxCDF
7,8-HxCDD
6,7,8-HpCDF
6.7.8-HpCDD

3-MonoCDF
3-MonoCDD
2,3-DiCDF
2,3-Di iCDD
2.3.8-TriCDF
1 ,2,4-TriCDD
2,3,7.8-TCDf"
2.3.7.8-TCDD
1 ,2 .3 ,7,8-PeCDF
2,3.4.7.8-PeCDF
1 ,2 .3 ,7.8-PeCDD
1,2.3,4.7.8-HxCDF
1.2,3,6,7,8-HxCDF
1,2,3,7.8.9-HxCDF
2.3,4.6,7,8-HxCDF
1,2,3,4,7,8-HxCDD
1,2.3.6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2.3.4,6.7,8-HpCDF
1.2,3.4.7,8,9-HpCDF
1,2,3,4,6,7,8-HpCDD
OCDF
OCDD
USF-C
Analyte
37CI-2.3.7.8-TCDD

Concentration (jig/rnL)
0.1
0 . 1
0. 1
0.1
0.1
0.1
0 . 1
0.1
0.2

Concentration (ng/mL)
0.01
0.01
0 .01
0 ,01
0.01
0.01
0.01
0.01
0.05
0.05
0.05
0.05
0,05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0. 1

Concentration (|Liq/ml..)
0.01

ATTACHMENT 2
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TOTAL PERCENT SOLID DETERMINATION

TLI SOP No. DSP210 Version: 6 Effective Date: •? Its

Author: Margaret Kaibala Date Written: March 8, 1999

Authorization: __lILIaJ!_(llJrCr:)!!!!!!___ Date Authorized:
Management

SCOPE AND APPLICATION: The purpose of this SOP is to describe the procedure on
how to determine the percent solid in water samples.
PROCEDURE:
A. Bake an empty (w/o cap) 15 rnL centrifuge tube in the oven for at least one

hour.
IB. Label tube with project number, TLI number and sample number using a reel or

black marker. Label cap using a color coded sample label.
C. Weigh the empty tube with cap to the nearest + 0.01 gm.
D. Shake the jar with the sample for 2 minutes.
E. Immediately draw off 10 rnL aliquot from the jar and transfer into a pre-weighed

15 rnL centrifuge tube.
F. Weigh the tube with the sample and cap to the nearest 0.01 g.
G. Centrifuge the sample at 1500 rpm for 15 minutes.
H, Decant the supernatant layer. Place the tubes in oven without: the caps.
II. Bake the sample in the oven fisher No. 506 G at 1 10±5°C for at least 12 hours.
J. Remove sample from the oven and let cool in a dessicator.
K. Weigh the dried sample and the tube with the cap.

©1991- 1999 Triangle Laboratories, Inc. All rights reserved.
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I... Return the sample in the oven for another 3 hours.
M. Repeat steps l-l to L. until the weight is constant.
N. Record all the weights in MILES.
O, A computer calculation of percent: moisture can be obtained by performing the

following steps:
-log onto MILES and go to wet lab
-go to Result Entry- type in project number and extension (if any)
-check samples that require % solids; press F10
-type in weights and make sure to verify all entries
-press enter or page down to save all entries
-to print results, go to results report
-select "M" for moistures
-select 2 to print using the wet lab laser printer
-check samples then press F10
-get printout from laser printer

Original stamped in blue:

( £5 1991 - 1999 Triangle Laboratories, Inc. All rights reserved.
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PREPARATION AND EXTRACTION OF FISH SAMPLES FOR PCDD/PCIDF

TUSOPNo . DSP130 Version: 1 1 Effective Date: '?'/ ~H"
Author: Heather Brown Date Written: March 11, 1999

Authorization: ___ O î—Mfî SH _______ Date Authorized: _ !i/il/::L!;[
Management

SCOPE AND APPLICATION: The purpose of this SOP is to describe the procedure for
filleting fish, subsampling and extraction of polychlorinated dibenzo-p-dioxins and
poiychlorinated dibenzofurans according to Methods 16 13 13 and 8290.
SAFETY CONSIDERATIONS: Wear lab coat, goggles, gloves, and mask. Take care
not to injure yourself with knife or grinder. Avoid breathing solvent. This can cause
dizziness, nausea, and in extreme cases, death. For additional safety information, see
the T1..I Safety and Health manual and the appropriate MSDS.
PROCEDURE FOR FILETIMG:
A. Remove fish scales using an electric fish sealer and skin as per client

requirement(s).
B. Place the fish on clean filleting board with acetone and hexane-rinsed aluminum

foil (dull side facing the sample).
C. Using a filleting knife (which has been washed with soap and water then rinsed

with acetone and heptane), make a cut on the left side of the dorsal fin just
above the rib cage and along the spine.

D. Remove the fillet without the rib bones.
E. On the other side of the fish, repeat steps B to D.
F. Put each fillet on the dull side of a decontaminated aluminum foil.
G. Weigh aluminum foil, each fillet indicating the weight of the left and right sidles

, of the fish.

©1994-1999 Triangle Laboratories, Inc. All rights reserved.
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H, Record in the sample 'weights log book the weight of each fillet from, each
individual fish.

I. Get the total weight of all fillets included in one 'whole composite sample.
J. (Srind the filleted sample using Hobart grinder or blender.
K. Weigh 25 g of the sample for extraction, if lipids are to be done. Weigh 20 g of

sample for extraction if no lipids are to be done.
L. Wrap separately the remaining ground and ungrounded samples in clean

aluminum foil, then seal them in dean, labeled plastic bags.
M. Keep the samples in a - 12°C freezer.

© 1994-1999 Triangle Laboratories, Inc. All rights reserved. OFF
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PREPARATION AND EXTRACTION OF FISH SAMIPLES FOR PCDO/PCDF

TL1SOP No. DSPT30 Version: 11 Date Written: March 11, 1999

PREPARATION OF FISH SAMPLES FOR EXTRACTION

A. Fillet from large B. Fillet from small C. Minced fish tissue D. Whole (large
fish or fish large fillet fish (100 - 200 gms) (approx. 100 gms) including composites)
composite or small
fish
(200 gms or more )

Whole Fish

Remove scales/skin

[ Fillet

Hobart/ Grind

Take Sub sample
(approx. 200 gms)

Weigh 25 gms (20g)
Extract:

Whole Fish

Remove scales/skin

Fillet

Blend/ 'Grind

Weigh 25 grins (20g)'
Extract

Minced fish tissue

Weigh 25 gms (20
L ' g)

Extract

Whole fish

HobanV Grind

Take Subsample
(approx. 200 gms)

Weigh 25 gms (20 g)

Extract

©1994-1999 Triangle Laboratories, Inc. All rights reserved!. OFHCIAIxtOPY-"
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TU SOP No. IDSP130 Version: 11 Date Written: March 11, 1999

I . PROCEDURE FORSUBSAMPLING:
A. Spread the blended/ground fish tissue composite on clean aluminum foil placed

on top of a flat bench,
B. Quarter the sample using a clean knife or spatula.
C. Take two diagonal quarters and mix them thoroughly to produce a subsarnple.

Care must be taken not to exclude skin in the quartering process.
D. Repeat steps B and C until a subsarnple of 200 grn is left.
E. Tissumize the subsarnple until a slurry-like composition is attained.
F. Weigh the desired amount of the tissumized subsarnple for extraction.
G. Wrap the remaining tissumized subsarnple in clean, labeled, aluminum foil.
H. Store the subsarnple together with the original composite of the same sample in

a sealed plastic bag in a - 12 °C in a freezer.
I. Label the plastic bag with Project #, TLI ID, Lab # and Client ID.

II. PROCEDURE FOR EXTRACTION:
Transfer 20 g (if no lipid determination) or 25g (if lipidl determination) of the
Tissumized fish to a precleaned Soxhlet thimble. Add 75 g of sodium sulfate,
and mix well in the thimble. For the blank, use 75 grams of sodium sulfate. For
16 138 , add 0.5 ml., of corn oil to the blank and OF'R.

A. Spike the fish/sodium sulfate mixture with the appropriate amount of internal
standard specified on the Sample Management Tracking Form. Note that the
sample size for PCDD/PCDF analysis is 20 g whether lipid is to be determined
or not.

E3. Soxhlet: extract for 16 hours using Methylene Chloride/Heptane ,3 : 1 (v/v).
C. If lipids are MOT to be determined, skip step D. and jump to step E,
D. If l ipids are to be determined, rotovap to approximately 10 mL, and then transfer

the sample, using methylene chloride rinses, to a 50-rril.. graduated centrifuge

©1994-1999 Triangle Laboratories, Inc. All rights reserved. OFFiCtAl
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tube. Save sample flasks to use later, Fill the tube with rnethylene chloride to
exactly 25 ml... Spike the sample with the appropriate spike surrogate/ alternate
standards for a 25 g sample, mix well using a vortex, then pipet 5 mil., into a pre-
weighed scintillation vial for lipid determination. Transfer the re main ing 20mL
back to the original flask. Rinse the 50 rnl.. tube twice with rnethylene chloride
and transfer the rinsings to the flask,

E. For 8290, add 0.5 nnL of tridecane to the flasks for ail samples (not the
scintillation vials). Tridecane is not needed for 1613B since all samples contain
protective lipids. Rotary evaporate to din/ness. Solvent exchange twice with 20
rnl.. each time of n-heptane or isooctane. Relinquish to cleanup. Follow SOPs
DSP 280 and DSP260.

F. Evaporate the 5 ml. of the sample solution from D. above to constant weight
using nitrogen.

G, Reweigh the dried sample in the scintillation vial,
H. Record all the weights in the sample weight logbook and % lipid form.
I. Calculation:

(Wt. of dried sample +• vial in g) - (Wt of vial in g)
% lipids := ———————————————————————————— X 100

Weight of Sample/5

NOTE: Initially we will need to stop after concentration just prior to the clean-up stage.
Observe extract; to determine if clean-up column will be overloaded with lipids.

Original stamped in blue: ORIGINAL
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EXTRACTION OF PCDD/PCDF FROM FISH TISSUE - METHODS 1613 & 8:290

TLI SOP No. DSIP230 Version: 5
Author: Anzor Gatchetchiladze

Authorization:

Effective
Date Written:

Date Authorized:

January 27, 1998

Management

SCOPE AND APPLICATION: The purpose of this SOP is to describe the use of the
Tissumizer* to prepare fish for analysis of polychlorinated dibenzo-p-dioxins and
poiychlorinated dibenzofurans. It follows the procedure designated by the State of
Washington. The lipid analytical procedure designated by that state is also described.
SAFETY CONSIDERATIONS: Wear Jabcoat, appropriate eyewear, and gloves. Avoid
breathing methylene chloride vapor, as it can cause dizziness, nausea, irritation, and, in
extreme cases, death. For additional safety information, see the TLI Safety and Health
Manual and the appropriate MSDS.
PROCEDURE:
A, Prepare the fish as described in the SOP on Filleting Fish and Subsampling Fish.
B. Weigh 25 grams of the homogenized fish sample, and place it into a methylene

chloride thimble soxhlet extracted with methylene chloride for Method; 8290 or
Toluene for Method 1613 . Add 75 grams of methylene chloride presoxed sodium
sulfate, and mix it well with the fish sample in the thimble. In case the fish sample
is very wet, place it in a clean beaker (instead of thimble), and add as much
sodium sulfate until a mixture with sandy consistency is achieved. Then transfer
the mixture into the thimble. Use 75 grams sodium sulfate for the blank and OPR.

C. Spike all samples with the appropriate amount of internal standard (specified on
the Sample Preparation Tracking and! Management Form). Record the volume, lot
number concentration and expiration date of each standard on the SPTIVIF and
initial and date.
For 8290: Spike blank and all samples with 25|.iL of USX-I (0.1|ug/rnl), LCS, LCSD,
MS, MSD with SOpl. of USX-MX (0.01|.ig:/rnl).

© 1992-1998 Triangle Laboratories, Inc. All rights reserved. OFF,
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For 1613 : Spike blank and all the samples with 25uL. USX-AIS (0.lug/ml), spike
the OPR with 25|u.L. USX-MX (0.01j ig/ml) . Spike any MS/MSD with 5()|jiL USX-MX
(0.0'lp.g/ml). If only a 20 gram sample is used for extraction, spike samples with
20uL of USX-AIS (0.1| . ig/rnl), 20uL of USX-MX (Q.OIug/rn l ) for the OPR and 4QjiL
of USX-MX (0.01 |ig/ml) for the (MS/MSD).

D. Soxhlet extract the fish sample for 16 hours using 400 mL methyiene chloride for
Westvaco and 370 mL toluene for any other client.. Use Dean Stark soxhlet
extractors (SDS) if toluene is used as the extracting solvent.

E. After extraction, discard 'water from the SDS traps. Rotovap extract to 10 mL.
Then transfer the extract into SO mL graduated centrifuge tube using extraction
solvent rinses. Fill the tube to exactly 25 ml... (MOTE: Save sample flasks and use
them during the Big Fish column clean-up).

F. Spike the extract with 25|J_ of USX-C (0.01 M-g/mL) as indicated in the SPTMF.
Vortex the spiked extract, Immediately pipet 5 mL of the extract, and add it into a
preweighed scintillation vial for lipid determination. Add 500 ul.. n-Tridecane to the
blank and OFF! (On-going Performance and Recovery) samples only.

G. Transfer the remaining 20 mL extract back into the original 500 ml. flat-bottom
flask, then add tridecane. Samples should be concentrated to dryness then
solvent exchanged twice with iso-octane. Samples are then ready for clean-up.

H. Follow SOP on Column Chromatography for Dioxin Extracts,for cleanup,
1. LIPID DETERMINATION:

a) Evaporate the 5 mL sample (step F above) in the scintillation vial to
dryness. After drying the solvent in the blank and OPR samples,
allow other samples to dry for another 10-15 minutes,

b) Weigh the vial with the lipid. Dry again using Nitrogen for another
10- 15 minutes. Weigh the vial with the lipid a second time to check
if constant weight is achieved.

c) Record the 'weights in the sample logbook and the % lipid form.

©1992-1998 Triangle Laboratories, Inc. All rights reserved.



page 3 of 3
TRIANGLE LABORATORIES, INC.

CONFIDENTIAL and PROPRIETARY INFORMATION

EXTRACTION OF PCDD/PCDF FROM FISH TISSUE - METHODS 1613 & 8290

TLI SOP No. DSP230 Version: 5 Date Written: January 27, 1998

d) Calculation:

% lipids =•-•
(Wt of dried sample + vial in g) - (Wt. of vial in g)

Weight of Sample/5
• X 1 0 0

NOTE: Initially we will need to stop after concentration just prior to the clean-up stage.
Observe extract to determine if clean-up column will be overloaded with lipids,

Original stamped in blue:

ORIGINAL
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FILLETING FISH FOR DIOXIIM EXTRACTION

TLI SOP No. DSP195 Version: 5 Effective Date:
Author: Louise Bailey Date Written: March 11, 1999

if iLS (lijLr' . . Date Authorized: ZJAuth o irizat io n:
Management

I. SCOPE: AMID APPLICATION: The purpose of this SOP is to describe the procedure for
filleting fish for extraction of polychlorinated dtbenzo-p-dioxins and polychlorinated
dibenzofurans.

III. SAFETY CONSIDERATIONS: Wear lab coat, gaggles, gloves, and mask. Take care not
to injure yourself with knife or grinder. Avoid breathing solvent. This can cause dizziness,
nausea, and in extreme cases, death. For additional safety information, see the TLI
Safety and Health manual and the appropriate MSDS.

( 1 1 1 . PROCEDURE!:
A. Remove fish scales using an electric fish sealer and skin as per client

requirement(s).
B. Place the fish on clean filleting board with acetone and heptane-rinsed aluminum

foil (dull side facing the sample).
C. Using a filleting knife (which has been washed with soap and water then rinsed

with acetone and heptane), make a cut on the left side of the dorsal fin just above
the rib cage and along the spine.

ID, Remove the fillet without the rib bones.
IE. On the other side of the fish, repeat steps IB to D.
F. Put each fillet on the dull side of a decontaminated aluminum foil.
G. Weigh aluminum foil, each fillet indicating the weight: of the left and night sides of

the fish.

©1999 Triangle Laboratories, Inc. All rights reserved. Oif'T'lf'ffi !
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H. Record in the sample! weights log book the weight of each fillet from each individual
fish.

' I. Get the total weight of all fillets included in one whole composite sample.
J. Grind the filleted sample using Hobart grinder or blender.
K. Weigh 25 g of the sample for extraction, if lipids are to be done. Weigh 20 g of

sample for extraction if no lipids are to be done.
L. Wrap separately the remaining ground and ungrounded samples in dean

aluminum foil, then seal them in clean, labeled plastic bags.
M. Keep the samples in a - 12 °C freezer.

Original stamped in blue:

ORIGINAL
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A. Fillet from large fish IB. Fillet from small
or fish large fillet fish ( 100 - 200 gms)
composite or small
fish
(200 gms or more )

C. Minced fish tissue D. Whole (large
approx. 100 gms) including composites)

Whole Fish

Remove scales/skin

[""' Fillet

Hobart/ Grind

Take Subsample
(approx. 200 gms)

Weigh 25 gms (20 g)

Extract

Whole Fish

Remove scales/skin

Fillet

Blend/ Grind

Weigh 25 gms (20 g)

Extract;

Minced fish tissue

Weigh' 25 gms (20 g)

Extract:

Whole fish

Hobart/ Grind

Take Subsample
(approx. 200 gms)

Weigh 25 gms (2:0 g)

Extract

©1999 Triangle Laboratories, Inc. All rights reserved. OFF.
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SUB-SAMPLING FISH SAMPLE FOR EXTRACTION

TLI SOP No.
Author

D8P192 Version: 3
Belen Rueda

Technical Approval:

Authorizationr
Production Manager

Effective Date:
Date Written: June 3, 1997

Date Approved:

Date Authorized: . // /•&/ f /

SCOPE AND APPLICATION:: The purpose of this SOP is to describe the procedure for
subsarnpling a fish sample for extraction and clean-up of polychlorinated dibenzo-p-dioxins
and polychlorinated dibenzofurans for analysis by GC/MS.
PROCEDURE:
A. Spread the blended/grounded fish tissue composite on clean aluminum foil placed

on top of a flat bench.
B. Quarter the sample using a clean knife or spatula.
C. Take two diagonal quarters and mix them thoroughly to produce a subsample.

Care must: be taken not to exclude skin in the quartering process.
ID. Repeat steps B and! C until a subsample of 200 gm is left.
E. Weigh the desired amount of the subsample for extraction.
F. Wrap the remaining subsample in dean, labeled aluminum foil.
G. Store the subsample together with the original composite of the same sample in a

sealed plastic bag in a - 20°C freezer.
H. Label the plastic; bag with Project #, TLI ID, Lab # and Client ID.

Original stamped in blue: ORIGINAL
©1990-1992, 1994, 1997 Triangle Laboratories, Inc. All rights reserved.



page 1 of 3
TRIANGLE LABORATORIES, I NIC.

CONFIDENTIAL and PROPRIETARY INFORMATION
EXTRACTION OF BIOLOGICAL MATERIAL USING WARING BLENDER

TI.J SOP No. DSIP293 Version: 1 Date Written: 1 8 November 1 999

Author:
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Effective Date:
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Management

* All information contained in this document is confidential and proprietary to Triangle Laboratories, Inc.
This confidential inforrnation may not be reproduced, removed, or distributed externally without the
prior written consent of Triangle Laboratories, Inc.

I. PURPOSE: The purpose of this SOP is to describe the procedure to be followed when
samples are extracted with a Waring blender for PCDD/PCDF or PCS analysis.

III. SCOPE: This procedure is applicable for the extraction of total lipids and lipid soluble
analytes from soft, dleboned tissues or processed foods when the water content is 80-90% of
the sample weight, Total lipid may be determined easily from, the extract, if desired.

Illll. SAFETY CONSIDERATIONS: Samples may contain harmful substances. Wear labcoat,
appropriate eyewear, and gloves. Do not breathe the solvent: vapors, and avoid contact with
skin and eyes. The solvents may cause dizziness, irritation, nausea, and in extreme cases,
death. Solvents used in this procedure are not highly flammable, but if they should be ignited
it is essential to avoid breathing the gas emitted (could contain phosgene.) For additional
safety and health information, see the TLI Safety and Health Manual and appropriate MSDS
forms.

IV. PROCEDURE:
A. INITIAL. EXTRACTION:

1. Weigh out 20 ± 1 grams of sample. Put weighed sample in a stainless steel blender
canister capable of holding at least 500 ml., of solvent. Use 0.1 ml.., of corn oil as the
blank, OPR or LCS, if the samples are considered! low-fat: (less than 3% lipid), or 0.5 ml..
of corn oil if the samples are considered high fat (greater than 3% lipid) or the lipid
content is unknown,
2. Spike with internal standard mixture as specified in the project folder.
3. Add 400 ml. of methylene chloride: methanol, 2:1 (v/v). This must be measured
accurately. i ./-""

©1999 Triangle Laboratories, Inc. All rights reserved.
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NOTE 1:: For other sample sizes, use 20 ml., of solvent: mixture per gram of tissue.
4. Cap the canister tightly with a solvent-resistant cover (not the plastic cover supplied!
with the blenders.) A foil-covered plastic cover is acceptable if the solvent; can not come
in contact with the plastic.
NOTE 2: It is preferable to have the blender motor connected to a Variac so that the
voltage can be brought up slowly to avoid violent splashing.
5. Blend for 30 seconds. After turning off the power, wait 30 seconds for settl ing,
6. Pour the extract onto a pre-cieanect G8 glass fiber filter in a porcelain vacuum funnel
coupled to a clean filtering flask large enough to hold at least 600 rnL of solvent without
risk of overflow into the sidearm.
NOTE 3: A Type A filter can be used if G8 filters are net: avai lable.
7. Vacuum filter until dripping stops .
NOTE 4: Turn off the vacuum pump while it is not needed. We want to avoid
unnecessary loss of methylene chloride from evaporation.
8. Using forceps, transfer the filter and filter cake back into the original blender canister.
Extract (b lend) for 30 seconds with 2.00 ml., of methylene chloride: methanol, 2:1 (v/v).
9. Vacuum filter the second extract through a second glass fiber filter in the same
funnel, into the same flask as the original extract.
10. Release the canister for washing. Discard the final filter cake in a container for soft,
contaminated waste.

B. EXTRACT WASHING PROCEDURE AND L . IP1D DETERMINATION:
1. Transfer the extract from, the flask to a separator/ funnel as completely as possible.
Rinse the flask with 185 ml., of water. Transfer the water rinse to the separator;/ funnel
with the extract.
2. GENTLY mix the water with the methylene chloride: rnethancl by inverting the
separator/ funnel 20 times. Do not shake the funnel.
3. Let the funnel stand in a ring support for at least 10 minutes while the two phases
separate. In some cases it may be necessary to encourage complete separation by,,.-
introducing a glass rod and stirring the lower phase. n f C I P I Mr"""'

©1999 Triangle Laboratories, Inc. All rights reserved.
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4. When the phases have clarified, drain the lower (rnethylene chloride) phase through
a glass wool plugged funnel containing anhydrous sodium sulfate, into a pre-weighed,
clean 500 rnL fiat: bottom flask. Rinse the sodium sulfate with 30 irnL of rnethylene
chloride into the flask.
5. Rotary evaporate and exchange with n-Heptane. DO MOT ADD TRIDECANE! DO
NOT ADD CLEANUP STANDARD YET!
6. Continue rotary evaporation until no more solvent will come off. Let the flask come to
room temperature, wipe off all moisture from the outside of the flask with a Chem Wipe,
and re-weigh the flask. This new weight minus the original flask weight, is the weight of
lipid. The weight of lipid, divided by the weight of sample extracted, is the lipid content:
per g of sample, fresh weight basis.
7. If the 'weight of lipid is less than 0.5 g, AND the project required lipid determination, a
more accurate weighing will be required. It will be necessary to transfer the extract,
using three 2 mL rinses with rnethylene chloride, to a pre-weighed scintillation vial.
Evaporate the solvent with a stream of nitrogen and re-weigh the vial. The final weight
minus the initial weight is the weight of lipid.
NOTE 5: Use a balance capable of reading to three decimal places with the flask, or
one capable of reading to four decimal places with the scintillation vial.
8. Add cleanup standard to the flask, rinsing it down with a small amount of n-Heptane.
Transfer the flask for cleanup as usual for PCDD/PCDF or PCB analysis.

Comment: The initial estimation of lipid weight in the evaporation flask is made whether lipid
content is to be reported or not. This measurement is used to guide the subsequent cleanup. If
the lipid weight is over 5 g, the higher of the two options for the amount: of acid-coated silicic
acid in the SOP on Alternative Acid Cleanup should be used.

v. REFERENCE;:
Albro, P.W., Schroeder, J .L . , and J.T.Corbett. Upjds, 27: 136- 143 (1992)

Original Stamped in Blue Q ["') 1 r<v i *. j -". I (] [•• [•
\J I \ I '»..,/ ! 1 '•,! /"""ii '.„.,
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II. SCOPE AND APPLICATION: This SOP describes one method, for lipicl determination in
extracts from tissues intended for PCDD/PCDF analysis. It can be used when the sample
size is adequate to provide at least 0.5 g of lipid in the extract, and! is primarily intended for
samples that will be extracted using Soxhlet or Dean-Stark extractors.

II. SAFETY CONSIDERATIONS: Wear lab coat, gloves and safety glasses. Perform
operations under a hood. Samples may contain toxic substances, The organic solvents
may be flammable and/or cause respiratory distress. For additional safety information, see
TLI Safety and Health Manual and the appropriate MSDS,

I I I . HEALTH FACTOR: If the procedure described in this SOP is applied to samples of
human tissue of any kind (not only blood), including urine or other human wastes, the
"Universal Precautions" as recommended by the Center for Disease Control must be
followed, and all employees working with this material must have received training on
OSI-IA's BloodBome Pathogen regulation.

IV. PROCEDURE:
A. Equipment and Glassware:

1. 500 mil., flat-bottom flasks, one for each sample
2. Top Loading balance capable of weighing to 0.01 g.
3. Rotary Evaporator.

©1998 Triangle Laboratories, Inc. All rights reserved.
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B. Materials:
1. Methylene chloride, Pesticide Grade or better
2. Anhydrous Sodium Sulfate, Pesticide Grade

C.
1 . Pre-weigh 500 ml., flatbottom flasks, one for each sample, to the nearest

0 .0 1 g. These are the flasks in which the sample extract will be collected,
e.g. the flasks used on a Soxhlet extractor.

2. Perform the extraction.
3. Examine the extracts. If there is solid: (insoluble) residue, or visible water

(two liquid phases), another pre-weighed flask will be needed. Pass the
extract through a glass wool-plugged funnel containing about 10 g of
anhydrous sodium sulfate, into the pre-weighed flask. Rinse the original
flask with 10 rnl.. of whatever solvent was used! originally, and pass through
the sodium sulfate into the second flask.

4. Rotary evaporate all samples (bath temperature at 40 degrees C).
Continue the evaporation in:L!iL!lQ..inffij:<:L^ in the trap,
but do not try to take the residue to dryness.

5. Add 10 rnl.. of rnethylene chloride to the residue in the flask and repeat: step
4.

6. Remove the flask from the rotary evaporator. Wipe off the outside of the
flask with a Chinn Wipe, cover with aluminum foil, and let it cool to room
temperature.

7. Remove the foil, weigh the flask and contents to the nearest 0.01 <g..
8. Continue with processing (addition of cleanup standard if appropriate,

solvent exchange to heptane, etc.) as per the SOP being followed.

©1998 Triangle Laboratories, Inc. All rights reserved.
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Calculate percent lipid as follow!-;:
% LIPID == {y!O<:SS]L±J:£S^

Original sample weight:
NOTE 1: The objective is to weigh the lipid, not residual solvent or water droplets. Step 5

above helps eliminate residual toluene and also co-distills very srnall amounts of water.
NOTE 2: A container weighs "light" if it is above ambient: temperature when put on the

balance. That is the reason for waiting in step 6. above.

Original Stamped in Blue: p| |H| I P I IVII A I
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* All information contained in this document is confidential and proprietary to Triangle
Laboratories, Inc. This confidential information may not be reproduced, removed, or
distributed externally without the prior written consent of Triangle Laboratories, Inc.
I. PURPOSE: The purpose of this SOP is to describe the procedures for the

concentration of extracts and intermediate fractions by rotary evaporation.
II. SCOPE: This procedure is to be carried out by laboratory personnel trained in the use

of the rotary evaporators for the concentration of samples before chromatographic
cleanup. These procedures are applicable to extracts for PCS and PCDD/PCDF
analysis, as well as to fractions from various cleanup steps.

I I I . SAFETY CONSIDERATIONS: Conduct these operations under a hood. Wear labcoat,
appropriate eyewear, and gloves. These solvents are flammable; avoid flames and
sparks. Do not breathe the vapors, and avoid contact with skin and eyes. They may
cause irritation, nausea, dizziness, and, in extreme cases, death. For additional safety
and health information, see the TLI Safety and Health Manual and the appropriate
IVISDS.

IV. PROCEDURE:
A. CHECK INSTRUCTIONS IN FOLDER:

1. Check the folder to determine whether a given sample is for
PCDD/PCDF or PCB analysis, whether or not the extract will be split
among multiple assays, whether or not: there are special spiking
instructions, 'whether or not a portion of the extract: will be removed for
lipid determination, and -whether or not this sample is from partial
cleanup and therefore doesn't need solvent exchange.

2. Note that if this extract will be used for PCB analysis, no tridecane is
added. If the extract will be split between PCDD/PCDF and, PCB
analysts, again no tridecane is added.

3 If the sample is an extract of animal tissue or a QC sample containing
corn oil, no tridecane is needed. The lipid serves the same function.

C2000 Triangle Laboratories , Inc. All rights reserved.
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4. Determine what, if any, "cleanup standard" is to be added to the
extracts, and at what point in the concentration process it is to be
added.

B. DISMANTLE SOXHUETS:
1. It may be necessary to take down the Soxlhlet extractors before

concentrating extracts,
2. After samples have cooled , remove thimble holder (also remove SDS-

Soxhlet Dean Stark extractor). Drain water from, the SDS in the water
waste, drain the Toluene or other non-chlorinated solvent into the non-
chlorinated waste and: the methylene chloride into the methylene
chloride waste. Place glassware in a bucket, to be taken to the
washroom. No more than one sample's glassware should be
uncovered at any given time.

3. , Cover samples with foil and move them to the rotovap area.
C ADDITION OF TRIDECANE (PCDD/PCDF ANALYSIS ONLY):

NOTE: Pipette tips must be changed for each sample. Fresh tridecane
must be aliquoted every day into a new scintillation vial. At the end of
the clay, dispose of any remaining tridecane, and throw away the
scintillation vial in a sharps contaminated waste container.

1 . For routine 82SO or 16 13 Pulp, Paper, Cardboard:, Ash , Soil , Water,
Sludge, and Sediment samples, 500 p.L of tridecane is added, then the
samples must be concentrated to O.SmL.

2. For GP 8290 and 551 Pulp, Paper, Cardboard, Ash, Soil, Water,
Sludge, and Sediment samples, the sample must be concentrated to 10
ml..., then add 500 |.il... of Tridecane and 40 ml., of Heptane before rotary
evaporation to 0.5 ml....

3. For 8290, 16 13 , and 551 Fish and Other Tissue samples, 5 mL must, be
removed, for % Lipid determination, then samples must: be concentrated
and solvent exchanged. For methods 8290, 1 1613 , and 551 , add
tridecane to the OPR, TLI Blank, and LCS/LCSD unless corn oil was
used as matrix for QC samples.

4. For 8280, DFLM01.1 and 613 solid samples, 500(il of Tridecane is
added before rotary evaporation.

5. Mote that tridecane is not added if the extracts will be split between
PCDD/PCDF and PCS analysis Instead, evaporation must be carefully

(";?000 Triangle Laboratories, Inc. All rights reserved ora
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watched, stopped when about 3 nil., of solvent remains, and followed by
solvent: exchange with heptane or isooctane.

0. COMBINING EXTRACTS
1. If water samples are filtered, there will be both a methylene chloride

extract of the filtrate and a toluene extract of the filter. All samples in
these projects will have a methylene chloride extract but only those
samples that were filtered will have a toluene extract. Therefore, for
consistency, the tridecane (if used) and cleanup standard! (if used)
should be added to the methylene chloride extract, and it should be
concentrated first.

2. Once the methylene chloride extract has been concentrated, EITHER
perform solvent exchange with heptane if there is no toluene portion,
OR add the toluene extract (if there is one) to the flask containing the
residue from the methylene chloride extract. Rinse the toluene extract
flask with 5 rnL of toluene, swirl to rinse the entire inside of the flask,
and transfer the rinse to the other flask. Continue with concentration,
followed by solvent exchange.

E. HOW TO CLEAN AND OPERATE THE ROTARY EVAPORATOR:
"I. Cleaning Procedure:

The following steps should occur in the cleaning of the shafts and traps.
First, each day you should start with clean shafts and traps,. Once you
start rotary evaporating, the following solvents are needed for cleaning
and flushing shafts, traps and condensers after each sample and for
flushing after rotary evaporating highly contaminated samples. The •
shafts and traps should be rinsed in the following order:
a) Acetone
b) Methanol
c) Methylene Chloride
d) Heptane

"If a sample(s) is suspected to be highly contaminated,, after the
samples have been evaporated, the following method is used to
decontaminate the system,

e) Increase temperature of water bath to 40-45°C before rotary
evaporating.

€2000 Triangle Laboratories, Inc. All rights reserved.
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Note: Be careful not to exceed 45°C; if so, document in rotary
ev ap o ratio n II og boo k.

f) To flush the system, use a 250 ml round bottom flask to rotary
evaporate 100 ml. of each of the four solvents above.

g) Remove the shaft and small trap from the rotary evaporator,
remove all vacuum grease with methylene chloride, and take
them to the washroom for cleaning.

Operation:
Daily routine check: before operating the rotary evaporator, do the
following:
a) Make sure that the shaft: and small trap have been replaced with

a clean one. (A clean shaft and trap is indicated by a piece of
aluminum foil covering the trap opening). Shafts and traps must
be replaced after each batched project.

b) If in cioubt, remove the shaft and small trap from the rotary
evaporator, degrease the shaft with paper towel dampened with
methylene chloride. Wrap the shafts in aluminum foil and take to
the washroom for cleaning, then change latex gloves.

c) Obtain a cleaned set-up from the washroom. Rinse with
acetone, methancl, methylene chloride, and heptane. Drain.

d) Before installing the clean shaft, grease the ground glass area
by applying a small amount of vacuum grease. Insert the shaft
and, twist to ensure proper sealing. If any grease oozes out on
the assembly, there is too much grease. Take a paper towel
and wipe off the excess grease. Then change latex gloves.

e) Attach the small trap to the shaft with a clamp (no grease).
Cover the opening with aluminum foil.

f) Fill water bath between one-half to two-thirds full with deionized
water as needed during the use of the rotary evaporator.

g) Empty the cold trap if it is 2/3 full of solvent.
h) Set the water bath temperature control knob to the desired

temperature, increasing or decreasing by small increments.

©2000 Triangle Laboratories . Inc. Ail rights reserved. Qril;;.
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i) The appropriate temperature for rotary evaporating the following
solvents: NOT to exceed 45°C.
(1) toluene 40 to 44°C
(2) methylene chloride 35 to 40°C
(3) iso-octane 40 to 44°C
(4) athanol 40 to 42°C

j) Turn on the refrigerated circulator. If the coolant is low in
volume, add a mixture of methanol/deionized water 1 : 1 . The
desired temperature range is 1 to 10°C.

k) Adjust the speed control knob to zero.
I) Check the glass stopcock at the top of the condenser and apply

vacuum grease if needed.
R o ta ry E v a p o r a t i n g S a m p I e:
a) First check to see if all samples were spiked with all standards

and if Tridecane was added (if applicable).
b) Attach the sample flask to the small trap with a clamp (no

grease). Do this only after the desired temperature of the
coolant and water baths have been reached.

c) Turn on the vacuum, pump with the glass stopcock open. Start
with 20 psi pressure setting.

cl) Close stopcock and turn the speed control knob to a slow speed.
e) Do Not immediately lower flask into the water bath, let the

flask rotate for 5-10 minutes. Time may vary according to
amount of liquid in sample.

f) Press the bar on the rotary evaporator and lower the flask until it
touches the water in the water bath.

g) Adjust flask submersion depth and rotation for maximized
distilling.

h) (If signs of bumping occur, immediately release the vacuum,
raise the flask from the bath, and decrease rotation speed).

©2000 Triangle Laboratories, Inc. All rights reserved. O?~H
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k)

I)
rn)

n)

o)

Start again by closing the condenser stopcock. Lower the flask
by touching the water and gradually increase the depth and
rotation speed. If signs of bumping no longer occur, gradually
increase the pressure by turning the valve on the pump
clockwise. (DO MOT leave sample unattended until all signs of
bumping disappears).
If bumping occurs, (when the sample in the flask shoots up in
the small trap and shaft) do not return the sample trap back in to
the sample f lask. Document in the project folder and: in MILES if
sample volume has been lost. Document bumping in the rotovap
run leg, initial and date to close entry.
Rinse shaft and trap with acetone, methanol, nnethyllene
chloride, and heptane.
Repeat Step i.
Check the Sample Extraction and Clean-up Tracking Form for
instructions regarding the final volume of the extract.
When the condit ions of the instructions have been met, stop
rotation and raise the flask above water level.
Open the glass valve on top of the condenser to release the
vacuum; then turn off the vacuum pump.

p) When the pressure equalizes, remove the flask. (DO NOT force
the flask from the trap, wait until the vacuum is released).

Note: If the sample has a combine portion, it should be combined and
rotary evaporated; before it is solvent exchanged.
q) Solvent exchange with 20 ml., heptane twice all samples whose

next step is chromatographic cleanup. Concentrate to 0.5 rnL
each time to remove any residual solvent unless tiridecane is not
being used, in which case concentrate to 3 rnL each time.

0
s)

Note: For Isolation Samples (Method 8280 and 613) , see
section C.4.
Remove the small trap and rinse with the solvents as in step 11.
Proceed with the next sample.

©2000 Triangle Laboratories, Inc. All rights reserved. OiriR
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Note: Do not mix solvents in the waste trap. Empty the trap into the
appropriate waste bottle before evaporating a sample with a different
solvent.
For Isolation samples (Method 8280 and 613)
a) Add 10 rriL of heptane to the sample flask and sonicate well.
b) Transfer the extract to a scintillation vial calibrated to 20 ml...

Rinse the sample flask twice with 5 ml., of heptane, add rinses to
the vial.

c) Adjust volume in the vial to exactly 20 ml, mix well, and then
immediately transfer required portion (usually 20% - 4 ml..) back
to the original flask. Mark the original flask with "20%" and cover
flask with foil. If the sample will not undergo cleanup procedures
\within 12 hours, the flask must be covered with Teflon tape
before covering with aluminum foil.

d) Spike the sample portion in the flask with 100 p.L of 8280
Surrogate Standards at 0.05jig/mL, and, relinquish to cleanup
room. For method 613 , spike the sample with 2Qu.L of 613
surrogate standard at 0 .014 j-ig/rnl...

e) Mark the level of the sample extract remaining in the scintillation
vial and label '"80%" and; solvent: used (heptane) for solvent
exchange. Archive the sample extract in the cooler #2 after
recording the appropriate information into isolation Archive
Logbook.

f) Remove the small trap and rinse with the solvents as in step 11.
g) Proceed with next sample.

Original stamped in blue:

O R I G I N A L
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I. SCOPE AND APPLICATION: This method provides procedures for the analysis of
polychlorinated dibenzo-p-dicxins (tetra- through octachlorinated homologues; PCDDs) ,
and polychlorinated dibenzofurans (tetra- through octachlorinated homologues; PCDFs)
from extracts of samples prepared according to SW 846 Method 8290.

I I I . SAFETY CONSIDERATIONS: The 2.3,7,8-TCDD isomer has been found! to be
acenegenic, carcinogenic, and teratogenic in laboratory animal studies. Other PCDDs
and PCDFs containing chlorine atoms in the 2,3,7,8 positions are known to have
toxicities comparable to that of 2,3,7,3-TCDD. Extreme care must be exercised in all
handling of extracts and standards in the application of this SOP. For additional safety
information, see the TLI Safety and Health Manual and the appropriate MSDSs.

I I I . EQUIPMENT: The High-Resolution Gas Chromatograph/High-Resolution Mass
Spectrometer/Data System (GC/MS./DS) equipment utilized for this analysis includes
the following:
A. Gas Chromatographs: Hewlett Packard 5890 or 5890 Series II (equipped for

temperature programming and capillary columns)
6. High Resolution Mass Spectrometers: VG 70 Series, VG 70-SE Series, VG

Autospec.
C. Data Systems: VG Analytical PDP1 1 with 1 1 -250 software or VAX Alpha with

Opus 3.2 software.
C'- GCJnjection_Port - The GC injection port is designed for capillary columns.

Typically, 2 |u.L injection volumes are used unless otherwise noted.
E- Si!LL£y:!!£̂ ^interface components can withstand 350°C. The interface has been designed

so that the separation of 2,3,7,8-TCDD from the other T'CDD isomers achieved!
in the gas, chromatographic column is not appreciably degraded, The GC

•• column is fitted directly into the mass spectrometer ion source without being

©1995 - 1998 Triangle Laboratories, Inc. All! rights reserved. OFF
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exposed to the ionizing electron beam. Graphite ferrules should be avoided in
the injection port because they may adsorb the PCDDs and PCDFs. Vespel™,
or equivalent, ferrules are recommended.

'" Mass_S2§ctrometer - The static resolving power of the instrument must be
maintained at a minimum of 10,000 (10 percent valley).

G. Data_Syst§ni - A dedicated! data system is employed to control the rapid
selected-ion monitoring (SIM) process and to acquire the data.. Quantitation
data (peak areas or peak, heights) and SIM traces (displays of intensities of
each ion signal being monitored including the lock-mass ;on as a function of
time) must be acquired during the analyses and stored. Quantitat ion may be
reported based upon computer generated peak areas or upon measured peak
heights. The data system is set to acquire data as low as 10 ions in a single
scan. Table 1. presents a listing of the ions which are typically monitored. The
data system is set to switch to different sets of ions (descriptors) at specified
times clurinc an HRGC/HRMS acquisition. The data system, provides hard
copies of individual ion chromato grams for selected gas chromatographic time
intervals. It also acquires mass spectral peak profiles and provides hard copies
of peak profiles to demonstrate the required resolving power. Measurements of
noise on the base line are performed using the hard copies of individual ion
chromatograms provided by the data system.
NOTE: The detector A DC zero setting must be set, to allow peak-to-peak
measurement of the noise on the base line of every monitored channel and
allow for good estimation of the instrument resolving power.

H. G_C_C_pjLirTins
1. In order to have an isomer specific determination for 2 ,3 ,7 , 8-TCDD and;

to allow the detection of OCDD/OCDF within a reasonable time interval
in one HRGC/HRMS analysis, the 60 m DB-5 fused silica capillary
column is used.

2. The 2,3,7,8-TCDF isomer must be confirmed on a 30 m DB-225 fused
silica capillary column, when 2,3,7,8-TCDF is detected on the DB-5
column at a level greater than or equal to the target detection limit.

IV. STANDARDS:
A- C_aJ^bjajion_Solutions Six nonane solutions containing 17 unlabeled PCDDs and

PCDFs and 18 1:3'C1: ; -labeled PCDDs and PCDFs at known concentrations are
used to calibrate the instrument. The analyte concentration ranges are
homologue dependent, with the lowest values for the tetrachlorinated dioxin and

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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furan (0.5 pg/jil..) and the highest values for the octachlorinated congeners
(2000 pg/VL.) (Table 2.) .

B. R_e^o^/ejY^and^rd_Solutionp - This nonane solution contains two recovery
standards, l3Ci2-1,2,3,4-fcbD and i ; iC 1 ; r 1 12 13,.7 r8,9-HxCDD, at a nominal
concentration of 100 pg/nL per compound. A 20 (iL of this solution is spiked
into each sample extract before the HRGC/HRMS analysis.

C. GiLCj:i.lyr!;iî  RT'CHK)- This
solution contains the first and last eluting isomers for each homologous seines
from tetra- through heptachlorinated congeners. The solution also contains a
series of closely eluting TCDD and TCDF isomers for the purpose of
documenting the chromatographic resolution (Table 3).

D • Ace ej;>itaj:i cj:^£ i;^ - A 1 1 c o m p o n e n t s a n d
concentrations of each calibration standard, recovery standard, internal
standard, and matrix spike solutions are verified prior to use for the analysis of
samples. Testing consists of back to back analysis of the "test" solution (the
newly prepared solution) and a "control" solution (a known good solution),
Control solutions are isolated; from the production standards in a protected
location. Both the control and test solutions are evaluated versus the current
continuing calibration standard and versus each other. Each component of the
test solution must be within 30 - 120% of the true concentration when calculated
versus the control standard. The control standard must be within 80 - 12.0% of
the true value when calculated versus the continuing calibration standard.

E. Standards are stored in 1/2 dram amber glass vials at room temperature.
V. SYSTEM PERFORMANCE CRITERIA

System performance criteria are presented below, it must be documented that all
applicable system perfonmance criteria specified! in this Section are rnel: before analysis
for any sample is performed. Table 4 provides recommended GC conditions that can
be used to satisfy the required criteria. During a typical 12-hour analysis sequence, the
GC column performance and mass spectrometer resolving power checks must be
performed at the beginning of the 12-hour period of operation. A routine calibration
verification is required at the beginning and end of each 12-hour period during which
samples are analyzed. Aĵ teJJriojijJ^I^

A. GC Column Performance
1. Inject the column performance check solution (Section IV. C.) and

acquire selected-ion monitoring (SIM) data as described; in Section II I . E.
I I I . F., and Table 4.
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2. The chromalographic separation between 2,3,7,8-TCDD and the peaks
representing any other TCDD isomers or between 2 . ,3 ,7 ,8-TCDF and the
peaks representing other TCDF isomers must be resolved with a valley
of < 25% (Fig. 1 . ) , where:

Valley Percent == (x/y) x 100
x = height of valley measured between 2 ,3 ,7 ,8 -

TCDD or 2 ,3 ,7 ,8-TCDF and, the closest
TCDD or TCDF eluting isomers. and

y » the peak height of 2 ,3 ,7 ,8 -TCDD or 2 ,3 ,7 ,8 -
TCDF.

3. The acquisition time windows must be set to allow observation of the first
and last eluting isomer of each congener. All first and last eluters of a
homologous series should be labeled and identified on chroma to grams.

B. M a s s S p e ctro me te r P e rf o rm a n c e
1. The mass spectrometer must be operated in the electron ionization

mode. It is recommended that the ionization potential be set to optimize
sensitivity for the given column flow and source design. A static
resolving power of at least 10 ,000 (10% valley definition) must: be
demonstrated at appropriate masses before any analyses are
performed. Static resolving power checks must be performed at the
beginning and at the end of each 12-hour period of operation. It is
recommended, however, that a check of the static resolution be made
and documented by using the peak matching unit before and after each
analysis. Corrective actions must be implemented whenever the
resolving power does not meet the requirement.

2. Chromatography time for PCDDs and PCDFs exceeds the long-term
mass stability of the mass spectrometer. Because the instrument is
operated in the high-resolution mode, mass drifts of a few ppnn can have
serious adverse effects on instrument performance. Therefore, a mass-
drift correction is mandatory. To that effect, use a lock-mass ion from
the reference compound Perfluorokerosene (PFK) used fortuning the
mass spectrometer and monitor and record the lock-mass ion channel
during SIM acquisitions. The level of the reference compound (PFK)
metered inside the ion chamber during HRGC/HRMS analyses should be
adjusted so that the amplitude of the selected lock-mass ion signal,
regardless of the description number, does not exceed 10% of the full
scale deflection for a given set of detector parameters. Under those
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conditions, sensitivity1 changes that might occur during the analysis can
be more effectively monitored.

3. Using IPF'K molecular leak and an appropriate ion within the scan
'window, tune the instrument to meet the minimum required resolving
power of 10,000 (10% valley).
a) Documentation of the mass spectrometer resolving power is

accomplished by recording the peak profile of the high-mass
reference signal ( rn/z416. .9760) obtained during a peak matching
experiment by using the low-mass PFK ion at m/z 330.9792 (or
lower in mass) as a reference.

b) The format of the peak profile representative allows manual
determination of the peak resolution. The peak width (at 5%
peak height) of the high-mass reference ion must not exceed 100
pprn (resolving power 10,000). Peak width is determined by
triangulation with no more than 10% allowance for sampling error.
Instrumental ion transmission and resolution will be checked,
adjusted and documented in case the resolution is below the
minimum required 10,000 resolving power.

VI. CALIBRATION PROCEDURES:
A. lnitiaj_Calibratipjn (1CAL)- Initial calibration of the instrument is required before

any samples are analyzed for PCDDs and PCDFs. Initial calibration is also
required if any continuing calibration does not meet: the required criteria listed in
Section VI. B..
1. All six calibration solutions listed in Table 2. must be used: for the initial

calibration.
2. Tune the instrument with PFK to achieve a static resolving power of at

least 10,000 (10% valley) as described in section V. B..
3. Inject 2 \iL of the GC column performance check, solution and acquire

SIM mass spectral data as described earlier in Section I I I . IF. - G. Any
further analysis must not be performed until it has been documented that
the column performance criteria listed in section V. A. was met.

4. Using the same GC and MS conditions that produced acceptable results
for the column performance check solution, analyze a 2 |a.L portion of
each of the six calibration solutions with the following requirements.
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a)

Ib)

c)

d)

The ratio of integrated ion current for the ions appearing in Table
5 (homologous series quantitation ions) must be within the
indicated control limits (set for each homologous series).
The ratio of integrated ion current for the ions belonging to the
carbon-labeled internal, surrogate, alternate, and recovery
standards must be within the control limits stipulated in Table 5.

MOTE: Ion ratios for all 17 native analytes and 18 carbon-
labeled internal and recovery standards must be within the
specified control limits simultaneously in one run for each of
the six (6) calibration standard solutions. If the ion abundance
ratios are outside the limits, corrective action must be taken
and acceptable abundance ratios achieved before any
samples may be analyzed.

For each SICP and for each GC signal representing the eluticn of
a target analyte the signal-to-noise ratio (S/N) must be better than
or equal to 10 : 1 .
Referring to Table 8., calculate the 17 relative response factors
(RRF) for unilabeled target analytes relative to their appropriate
internal standards, according to the following formula:

RRF(n) =

Where:
RRF(n)=
A •=/ V,

A • =I MS

Q»

O.. x A

Analyte RRF
sum of the integrated ion abundances of
the quantitation ions (Table 1.) for
unlabeled PCDDs/PCDFs,
sum of the integrated ion abundances of
the quantitation ions (Table 1.) for the
labeled internal standards,
quantity of the internal standard injected(pg).
quantity of the unlabeled PCDD/PCDF
analyte injected (pg).
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The RRF(n) is a dimensionless quantity; the units
used to express Q,s and Qx must be the same.

e) Calculate the average analyte RRF and their respective percent:
relative standard deviations (%RSD) for the six calibration
solutions.

1 ,<1.
6 4:

Where n represents a particular PCDD/PCDF (2 .3 ,7 .8
substituted congener), and: j is the injection number (or
ca I i b ratio n s o I u ti o n n u in b e r ) .

The relative response factors to be used for the determination of
the concentration of total isomers in a homologous series are
calculated as follows:
(1) For congeners that belong to a homologous series

containing only one isomer ( e . g . , OCDD and OCDF) or
only one 2,3.7,8-substituted isomer (TCDD, PeCDD,
HpCDD, and TCDF"), the mean RRF used will be the same
as the mean RRF determined in Section V. A. 4. e).
NOTE: The calibration solutions do not containuCi2-OCDF as an internal standard. This is because a
minimum resolving power of 12 ,000 is required to resolve
the [Iv1-H3f ion of *C i rOCDF from the [M+2]" ion of OCDD
(and [M+4]~ from 13C i rOCDF with [Mf of OCDD).
Therefore, the RRF for OCDF is calculated relative to13C 12-OCDD.

(2) For congeners that belong to a homologous series
containing more than one 2,3,7,8-substituted isomer
(PeCDF -two, HxQDF - four, HxCDD - three, HpCDF -
two) the mean RRF used for those homologous series will
be the average of the mean RRFs calculated for all
individual 2,3,7,8-sulbstituted congeners,.
NOTE: HRGC/HRMS responses of all isomers in a
homologous series that do not have the 2,3 ,7,8-
substitution pattern are assumed to be the same as the
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responses of one or more of the 2,3,7, 8-substituted
isorner(s) in that homologous series.

g) Referring to Table 7. and 8. calculate relative response factors
(RRF) and average relative response factors (RRF) for internal,
surrogate, and! alternate standards relative to their appropriate
recovery standards, according to the following formula:

} Q, x A,:
~RRF,m) =-Y RRFtm>l6 t""
Where:
m == congener type,
j := injection number,
As := sum of the integrated ion abundances of

the quantitation ions for a given standard,
Ars =: sum of the integrated ion abundances of

the quantitation ions for the appropriate
recovery standard,

Qrs, Qs =: quantities of, respectively, the recovery
standard (rs) and a particular standard
injected (pg),

) = relative response factor of a particular
standard relative to an appropriate recovery
standard, as determined from one injection,
and! •

) ::= calculated mean relative response factor of
a particular labeled standard relative to an
appropriate recovery standard, as
determined from the six initial calibration
injections.

5. A£cjJEt§jQcj_CjijtejjaJojiJ]T^ - The criteria listed below for
acceptable calibration must be met before any analysis is perfornned. i

/* \r tX'l xl/--"""' .V*©1995 - 1998 Triangle Laboratories, Inc. Alt rights reserved.
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a) The percent relative standard deviations for the mean response
factors from the 17 unlabeled standards must not exceed ± 20
percent, and those for the labeled! reference compounds must not
exceed ±30%.

b) The S/IM ratio for the GC signals present in every SICP (including
the ones for the labeled standards) must be > 10.

c) The isotopic ratios (Table 5.) must be within the specified control
limits.
MOTE: If the criterion for acceptable calibration listed in Section
VI. A. 5. a) is met, the analyte specific RRF can then be
considered; independent of the analyte quantity for the calibration
concentration range. The mean RRFs will be used for all
calculations until the continuing: calibration criteria (Section VII . B.)
are no longer met. At such time, new mean RRFs will be
calculated from a new set of injections of the calibration solutions.

^ Continuing calibrations must be
performed at the beginning of a 12. hour period after successful mass resolution
and QC resolution performance checks. A continuing calibration is also
required at the end of a 12 hour shift.
1 . Inject 2 |.iL of the CONCAL solution HRCC-3 standard (Table 2). By

using the same HRGC/HRMS conditions as described in Section V., and
used to determine and document; an acceptable calibration as provided
in Section VI. A. 5..

2- Aj:;i::e]:3]<:)i[]^^ - The following criteria
must be met before further analysis is performed.
a) The measured RRFs for the unlabeled standards obtained during

the continuing calibration runs must: be within ± 20 percent of the
mean values established during the initial calibration (Section VII.
A. 4. e) and f))-

b) The measured; RRFs for the labeled standards obtained during
the routine calibration must be within ± 30 percent of the mean
values established; during the initial calibration (Section VI. A. 4.
9)).

c) The ion-abundance ratios (Table 5.) must be within the allowed
control limits.
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d) If either one of the criteria in Sections VI. B. 2. a) and b) is not
satisfied, repeat one more time. If these criteria are stilt not
satisfied, the entire continuing calibration process must be
reviewed.

e) If the continuing calibration at the end of a 12-hour period fails no
more than 25% RPD for the uniabeled compounds and_35% RPD
for the labeled reference compounds, use the mean RRFs from
'the two daily calibration runs to compute analyte concentrations,
instead of the RRFs obtained from the initial calibration.
MOTE: If RRFs for up to two labeled standards fail by
more than 35%, the calibration is considered acceptable, as long
as corresponding uniabeled analytes meet criteria.

f) Continuing calibrations analyzed at the end of the 12 hour period
which fail by more than 25% RPD for the uniabeled compounds
and 35% RPD for the labeled reference compounds must be
documented according to the non-conforrnance SOP. The
analyst must: assess the effect of failure on overall data quality.
The assessment will include evaluation of any spiked samples
included in the 12 hour "clock", presence of reportable levels of
the affected analytes in the samples, and sample data obtained
during the period between beginning and ending calibrations. All
samples which contain reportable levels of a "failed" analyte will
be reanalyzed unless a passing spiked sample has been
analyzed between the sample and the ending calibration
standard.

VIII. ANALYSIS
A. A valid analysis of column performance check, calibration and method or

instalment blank must have been obtained prior to the analysis of any sample.
B. Remove the sample extract (blown to dryness) or blank from storage. Add; 20 u.L

of recovery standard and mix thoroughly. Care must be taken to coat the walls
of the vial several times to dissolve the sample material deposited on the walls
during the concentration process..
NOTE: A final volume of 20 |.iL. or more should be used whenever possible..
A 10 (il... final volume is difficult to handle, and injection of 2 |.iL out of 10 ^L
leaves little sample for confirmations and repeat injections, and for archiving.
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C. Inject a 2 p.L aliquot of the extract: into the GC, operated under the GC
conditions that have produced acceptable CONCAL and RTCHK results.

D. Acquire SIM data using the same acquisition and mass spectrometer operating
conditions previously used to determine the relative response factors.
NOTE:: The acquisition period must at least encompass the PCDD/PCDF
overall retention time window previously determined. Selected ion current
profiles (SICP) for the lock-mass ions (one per mass descriptor) must also be
recorded and included in the data package. These SICPs must: be true
representations of the evolution of the lock-mass ions amplitudes during the
HRGC/HRMS run. The analyst may be required to monitor a PFK ion, not as a
lock mass, but as a QC ion. in order to meet this requirement. It is
recommended to examine the QC ion or lock-mass ion SICP for obvious basic
sensitivity and stability changes of the instrument! during the GC/MS run that
could affect the measurements. Report any discrepancies in the case narrative.

E. Identification Criteria - For a gas chromatographic peak to be identified as a
PCDD or PCDF, it must meet all of the following criteria:
1. Retention Times

a) For 2,3,7,8-substituted congeners, which have an isotopically
labeled internal or recovery standard present in the sample
extract: (this represents a total of 10 congeners including OCDD;
Table 1 . ) , the retention time (RRT; at maximum peak height) of
the sample components ( i .e . , the two ions used for quantitation
purposes listed in Table 1.) , must be within -1 to +3 seconds of
the isotopically labeled standard.

b) For 2,3,7,8-substituted compounds that do not have an
isotopically labeled internal standard present in the sample
extract (this represents a total of eight congeners; Table 1.), the
retention time must fall within 0.005 retention time units of the
relative retention times measured in the continuing calibration.
Identification of OCDF is based on its retention time relative to13Ci2-OCDD as determined from the 12 hour continuing
calibration results.

c) For non-2,3,7,8-substituted compounds (tetra through octa;
totaling 119 congeners), the retention time must be within the
corresponding homologous retention time windows established
by analyzing the RTCHK solution.
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cl) The ion current responses for both ions used in quantitation (e.g. ,
forTCDDs: m/z 319.8965 and 321 .8936) must reach maximum
simultaneously (± 2 seconds).

e) The ion current responses for both ions used for the labeled
standards (e .g . , for 13C 12-TCDD: m/z 331 .9368 and m/z
333.9339) must reach maximum simultaneously (± 2 seconds).

2. Ion Abundance Ratios
The integrated: ion current for the two ions used for quantitation
purposes must have a ratio between the lower and upper limits
established for the homologous series to which the peak is
assigned (Table 5 . ) .

3. Signal-to-Noise (S/IM) Ratio
All ion current intensities must be > 2.5 times noise level for
positive identification of a PCDD/PCDF compound or a group of
coeluting isomers.

4. Polychlorinated Diphenyl Ether Interferences
In addition to the above criteria, the identification of a GC peak as
a PCDF can only be made if no signal having a S/M > 2.5 is
detected, at the same retention time (± 2 seconds), in the
corresponding polychlorinated cliphenyl ether (PCDPE, Table 1.)
channel or if the PCDPE signal is less than 10% of the PCDF
signal.

F. Quantitation
1. For gas chromatographic peaks that have met specified criteria calculate

the concentration of the PCDD or PCDF compounds using the formula:
r .... -4 * Qa'•..'... •"' Au x W x RRF(n)
Where:

concentration of unlabeled PCDD/PCDF congeners (or
group of coeluting isomers within an homologous series)
in pg/g,
sum of the integrated ion abundances of the quantitation
ions (Table 1.) for unlabeled PCDDs/PCDFs,
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Ai, ::: sum of the integrated ion abundances of the quantitation
ions (Table 1.) for the labeled internal standards,

Qis = quantity, in pg, of the internal standard added to the
sample before extraction,

W ::: weight or volume, in grams or liters, of the sample (solid or
liquid), and

RRF(n)
 :::: calculated mean relative response factor for the analyte.

2. Calculate the percent recovery of the nine internal standards measured
in the sample extract, using the formula:

A < 0Internal Standard Recovery = ————-——====^— x 100Qa * <i,< « RRF^>
Where:
AJS ::: sum of the integrated ion abundances of the quantitation

ions (Table 1.) for the labeled internal standard,
Are =:; sum of the integrated ion abundances of the quantitation

ions (Table 1.) for the labeled recovery standard; the
selection of the recovery standard depends on the type of
congeners (Table 7,),

Qis

 := quantity, in pg, of the internal standard added to the
sample before extraction,

Qra

 ;::: quantity, in pg, of the recovery standard added to the
cleaned-up sample residue before HRGC/HRMS analysis,
and

RRF(m):::: calculated mean relative response factor for the labeled
internal standard relative to the appropriate (see Table 7)
recovery standard.

3. Calculate the percent recovery of seven surrogate and alternate
standards using expression VII. IF. 2.. .
MOTE: For the air samples (PDF, M-0023A) calculate percent recovery
of five surrogate standards relative to their appropriate internal
standards.
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4. If the concentration in the final extract: of any of the fifteen 2,3 ,7,3-
substituted PCDD/PCDF compound exceeds the dynamic range of the
instrument (i.e., saturation in a mass channel) then solvent will be added
to the extract to bring the signal level into the instrument's dynamic
range. Any dilutions must be pre-approved by the client.

5. The total concentration for each homologous series of PCDD and PCDF
is calculated by summing up the concentrations of all positively identified
isomers of each homologous series. Therefore, the total should also
include the 2,3,7,8-subst ituted congeners. The total number of GC
signals included in the homologous total concentration value must: be
specified in the report,.

6. Sample Specific Estimated Detection Limit - The sample specific
estimated detection limit (EDL) is the concentration of a given analyte
required to produce a signal with a peak, height of at least 2.5 times the
background signal level. An EDL is calculated for each 2,3 .7,8-
substituted congener that is not identified, regardless of whether or not
other noi>2;3/7\ 8 -substituted isomers are present. Two methods of
calculation can be used:, depending on the type of response produced
during the analysis of a particular sample.
a) Samples giving a response for at least one quantitation ion that is

less than 2.5 times the background, level.
The area of the analyte is replaced by the noise level measured
in a region of the chromatogram clear of genuine GC signals
multiplied by an empirically determined factor. The detection
limits represent the maximum possible concentration of a target
analyte that could be present without being detected.

2 x 2.5 x (F x H) x Qa'
,1, x RRF^ x W

Where:
OIL :::; estimated detection limit for a target analyte,

expressed in ng or pg.
2.5 = minimum signal/ noise required for a GC signal

to be accepted.
F = an empirical number that approximates the

area to height: ratio for a GC signal. (F= 3.7 for
all dioxin/ furan analyses.)
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H ::: height of the noise.
Ais

 ::- integrated current of the characteristic ions of
the corresponding internal standard.

Qis =: amount of internal standard added to the
sample before extraction.

RRF (n)
 :::: mean analyte relative response factor from the

initial calibration.
W :::; sample weight or volume.
2 := used to account for the two signals present for

every analyte.
b) Samples characterized by a response above the background

level with a S/N of at least: 2.5 for both quantitation ions .
When the response of a signal having the same retention time as
a 2,3,7,8-substituted congener has a S/N in excess of 2.5 and
does not meet ion ratio requirements (Table 5.) calculate the
""Estimated Maximum Possible Concentration" (EIVIPC) according
to the expression shown in Section VIII . F. 1., except that A,
should represent the sum of the area under the smaller peak and
of the other peak area calculated using the theoretical chlorine
isotope ratio.

VI I I . QUALITY CONTROL REQUIREMENTS
A. GC column performance must be demonstrated initially and verified prior to

analyzing any sample in a 12-hour period. The GC column performance check
solution must be analyzed under the same chromatographic and mass
spectrometric conditions used for other samples and standards.

B. Routine calibrations must be performed at the beginning of a 12-hour period
after successful mass resolution and GC resolution performance checks and at
the end of a 12-hour period following the analysis of samples.

C. The target: detection limits will! be the following:
1. TDLs for waters (sample size -1L) :

< HOppq TCDD&TCDF
< SO ppq Penta - HeptaCDD & CDF
< 100ppq OCDD&OCDF
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2. TIDLs for solids (sample size - Idg):
< 1 ppt TCDD & TCDF
< 5 ppt Penta - HeptaCDD & CDF
< 10 ppt OCDD&OCDF

3. For air (e.g., PLJF, M-0023A) or Wipes (sample size - 1):
< 50 pg TCDD & TCDF
< 250 pg Penta - HeptaCDD & CDF
< 500 pg OCDD & OCDF

D. Method Blank
1. Percent recoveries of all labeled standards should be between 40 -

135%. Method blank with standard recoveries below 40% (but > 25%) is
acceptable as long as signal to noise for affected standards is > 10 : 1 .

2. Target detection limits must be met for each analyte. (VIII. C.)
3. No reportable analytes should be present in the Method Blank. Up to 3

analytes may be present at levels below 1/2 Target Detection Limit (TDL)
as long as the compounds were not reported in the previous analysis.

4. For Method Blanks associated with high level samples, the analyte level
in the blank must be < 5% of the quantity present in the samples.

E. LCS/ LCSD and MS/ MSD
1. Percent recoveries of all labeled standards should be between 40 -

135%. LCS/ LCSD or MS/ MSD with labelled standard recoveries below
40% (but > 25%) are acceptable as long as signal to noise for affected
standards is > 10 : 1 .

2. Percent recoveries of all analytes should be between 70 -130%. For up
to two analytes, recoveries may be as high as 145% or as low as 60%,
as long as the associated relative percent differences (%RPDs) meet
criteria..

3. Relative percent difference between LCS and LCSD or MS and MSD
should be < 20% for all analytes. For up to two analytes, %RPDs may
be higher (up to 35%), as long as the associated percent recoveries
meet criteria.
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F. Samples
1. Percent recoveries of all labeled standards should be between 40 -

135%. Samples with standard recoveries below 40% (but > 25%) are
acceptable as long as signal to noise for affected standards is > 10 : 1 . In
the case of OCDD internal standards, the OCDI" analyte must be below
TDL also.

2. Specific detection limits must not exceed the target detection limits
unless prohibited by a limited sample size or the need for dilution.

3. If the method blank contains reportable analytes but those analytes are
not detected in the sample, the sample data may be reported.

4. Samples 'which fail acceptance criteria listed above ( VIII. F. 1. and 2.) or
associated with failing method blank or LCS/ LCSD (VIII. D. 1. - 4.: VII I .
E. 1. - 3.) must be reextracted and reanalyzed. Exceptions may be
made for sample matrices which require extreme additional cleanup
procedures..

Original starnped in blue: ° k * '""

•91995 - 1998 Triangle Laboratories, Inc. All rights reserved..



page 18 of 32
TRIANGLE LABORATORIES. INC.

CONFIDENTIAL and PROPRIETARY INFORMATION

PCDDs AND PCDFs BY HRGC/HRMS - METHOD 8290
TLI SOP No IDHR182 Version: 6 Date Written: February 9, 1998

TABLE: 1: ELEMENTAL COMPOSITIONS AND EXACT MASSES OF THE IONS MONITORED BY
HRGC/HRMS FOR PCDDs AND PCDFs

Descriptor
Number"
2

3

Accurate Mass*

292.9825
303.9016
305.39(37
3 1 5 . 9 4 1 9
317 9389
319 .8965
321 .8936
327.8847
330.9792
331 .9368
333.9339
375.8364
339.8597
341.8567
351 .9000
353.8970
355.8546
357.8516
367.8949
369.8919
409.7974
373.8208
375 .8 178
383.8639

Ion Type

LOCK
M
M-t-2
M
M+2
M
M+2.
M
QC
M
M+2
M+2
M+2
M+4
M+2
M+4
M+2
M+4
M+2
M+4
M+2
M+2
M+4
M

E 1 e nri e n t a 1 C o m po s i t i o n

C,F".

Ci:l-U3SCUO
Cv:;H, i 'JCI:jJ 'CIO

' : :C-::H. 1
: :5CI.,O

13- ... :::>,-, :>r ,-.,,.-,l..';:ru (.,1-j U.U

C,;:H., : I5CUO:;
Ci:Hr5Cl337CIO :

C-:;lr-iJ;

:r'cuO::
C7F,3

IGC-H^CUOt
!-;Cv:;ir-U:3503;

17CIO:!
Ci;:H., : !SCI5

:l7CIO
C:-;:H33SC!,i:!TCIO
CT::Ha

3SCI3
:37CI;!0

13Ci;:H:i : iSCI.,37CIO
1:3Cr;:H33SCl3 : i'rCI;!O
Ci2H3MCl43TCIO2

C12H3

:BCI3
37Cls02

^'CiirHi-'Cl/'ClO;:
13C,:2H3;!SCt:3

:>7CI202
CnHs^Cls^CIO
C, : !H: :

: isCI5
:lTCIO

Ci: ::H23SCII,, : >7CI2O
"CuHj^CleO

Ansilyte

PFK
TCDF
TCDF
TCDF (S\
TCDF i. SI
TCDD
TCDD
TCDD (SI
PFK
TCDD (S)
TCDD (S)
HxCDPE
PeCDF
PeCDF
PeCDF (S)
PeCDF (S)
PeCDD
PeCDD
PeCDD (S)
PeCDD (S)
HpCDPE
HxCDF
HxCDF
HxCDF (S)
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TABLE 1 CONTINUED

Descriptor
Number6

3 Continued

4

Accurate Mass'1

385,8610
389.8157
391 .3 127
392.9760
401 .8559
403.8529
445.7555
430.9729
407 .78 18
409.7789
417 .8253
41 9. 8220
423.7766
425.7737
435 .8 169
437.8140
479.7165
430.9729
441.7428
443.7399
457.7377
459.7348
469. ,7779
471 .7750

Ion Type

M+2
M+2
M+4
LOCK.
M+2
M+4
M+4
QC
M+2
M+4
M
M+2
M+2
M+4
M+2
M+4
M+4
LOCK
M+2
M+4
M+2
M+4
M+2
M+4

Elemental Composition

'^CiiH^CIs^CIO
C.;:H;fSCls : !7CIO : !

C^H^CU^CI-Oi
CjF-s
"•3Ci:h :

3SCI5
17ClO2

13C,: :H : :

: : sCh,17CI2O::
C-:H :-

5Cls"ChO
C •}?••>
Cv::H"5Cls

37C!0
Ci^H^CIs^CIzO
13C, : lr-r

sCl7O
" ; : 1C.,: :H

: '5CI8-
17CIO

CnH^CIs^CIOz
C.,;!H"5Cl537Cl202
13'Cr: :H

MCI9
37CI02

'I3C.|;.H:15CIS
37C1::02

Cr:;H
KCI7

37C!:!O
CgFu
C,2 : t5Cl737CIO
Ci2:)Sci«:"'ci2o
CnMCl737CIO2

Ciz^Cld^ClaO:
13C1::

2SC]7
:!7CIO : ;

13C12

3SCle
37CI,02

AnaJyte

HxCDF (S)
HxCDD
HxCDD
PFK
HxCDD (S)
HxCOD (S)
OCDPE
PFK
HpCDF
HpCDF
HpCDF (S)
HpCOF (S)
HpCDD
HpCDD
HpCDD (S)
HpCOD (S)
NCDPE
PFK
OCDF
OCDF
OCDD
OCDD
OCDD (S)
OCDD (S)
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TABLE: 1 CONTINUED

Descriptor
Number"
4 Continued

Accurate Mass"

513 .6775
442.9728

Ion Type

M+4
QC

Elemental Composition

Cn15C!():i7ChO
CioF i7

Analyte

DCDPE
PFK

a) The following nuclidic masses were used:
H = 1 .007825
C = 12 .0000001 3C = 1 3 .003355
F = 18 .9984

O = 15 .994915:35C! = 34.968853
'Cl = 36.96590337

S := Labeled Standard
QC = Ion Selected for Monitoring the Instrument: Stability During

the GC/MS Analysis
b) Descr iptor 1 contains mono-, di- and trichlorinated dibenzodioxins and dibenzofurans that are not quantitated by
Method 8290.

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.



page 21 of 32
TRIANGLE LABORATORIES, INC.

CONFIDENTIAL and PROPRIETARY INFORMATION

PCDDs AND PCDFs BY HRGC/HRMS - METHOD 8290
TLl SOP No DHR182 Version: 6 Date 'Written: February 9, 1998

TABLE: 2: COMPOSITION OF THE INITIAL CALIBRATION SOLUTIONS

Co irm pound

Unlabeled Analytes
2 .3 ,
2 ,3 .
1 .2 .
1 , 2
2 . 3
1 ,2
1 .2
1 . 2
1 . 2
1 , 2
1 ,2

7
r
3
3
4
3
3
3
3
3
3

2.3 .4
1 ,2
1 ,2

3
-,;

1 .2 ,3

8-TCDD
3-TCOF
7
7
7
4
S
7
4
5
7
6

8-PeCDD
8-PeCDF
3-PeCDF
7
7
8
7
7
8
7

3-HxCDD
8-HxCDD
9-HxCDD
8-HxCDF
8-HxCDF
9-HxCDF
8-HxCDF

4,6,7,8-HpCDD
4
4

6 7,8-HpCDF
7,8,9-HpCDF

OCDD
OCDF

Concentrations; (|:ig/|iL)
Sol. Number:

1 2 3 4 5 6

0.
0.
2.
2
2
2
2
2
2
2
2
2
2

5
5
5
5
5
5
5
5
5
5
5
5
5

2.5
2
5
5

5

1
1
5
5
5
5
5
5
5
5
5
5
5
5
5

10
10

10
10
50
50
50
SO
50
50
50
50
50
50
50
SO
50

100
100

50
50

250
250
250
250
250
250
250
250
250
250
250
250
250
500
500

100
100
500
500
500
500
500
500
500
500
500
SCO
500
500
500

1000
1000

200
200

1000
1 000
1 000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
2000
2000

Internal!
13C
"0
13C
13C

t;>

12

•2
-1

12-1

12-1

3
.2
.2
.2

Standard!;
,7, 8-TCDD
.3,7,8-PeCDD
.3.6,7,8-HxCDD
,3,4,6,7.8-HpCDD

1 00
1 00
100
100

1 00
100
100
100

too
1 00
1100
100

1 00
100
100
100

100
100
100
100

100
100
100
100
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TABLE; 2 CONTINUE;!:)

Compound C o n c e n t r «i t i o n s (pg / uL)
Sol. Number:

1 2 3 4
Internal Standards Continued
1 3C- :-OCOD 200 200 200 200 200 200

1 3C. : :- '2
13C ::-'!

3.
2

• : !C,; :--1 ,2
13C :-1 2

7
3
3
3

8-TCDF
7
3
4

100
8-PeCDF | ICO
7.8-HxCOF
5,7 .8-HpCDF

1 00
1 00

100
1 00
100
1 00

100
1 00
100
100

1 00
100
100
100

100
100
1 00
100

1 00
100
1 00
100

Surrogate
37 C ,,-2
'3C,:~2

3,
3

7,
4

1 3C,7- 1 .2 .3
'3C
13C

z-1
.2-1

.2 .3
,2 .3

Standards
8-TCDD
7.8-PeCDF
4 7,8-HxCDD
4,7.8-HxCDF
4 7,8,9-HpCDF

0 .5
• too
100
100
100

1
100
1 00
100
100

10
100
1 00
100
100

50
100
1 00
1100
100

100
1 00
100
1 00
100

200
100
100
11 00
100

Alternate Standard
13,,

"C
12-1

12-2

.2

.3
3

,4
.7
,6

8.9-HxCDF
,7,8-HxCDF

1 00
100

100
100

100
100

100
100

100
100

1 00
100

Recovery
1 3C
13C

i:2-1

12-1

,2
.:;

. 3
,::

Standards
,4-TCDD
,7 ,8.9-HxCDD

1 00
1 00

100
1 00

100
100

100
100

100
100

100
100

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.



page 23 of 32
TRIANGLE LABORATORIES, INC.

CONFIDENTIAL and PROPRIETARY INFORMATION

PCDDs AND PCDFs BY HRGC/HRMS - METHOD 8290
TIL! SOP No DHR182 Version: 6 Date Written: February 9, 1998

TABU:: 3: GC RETENTION TIIWIE 'WINDOW DEFINING SOLUTION AND 1SOMER SPECIFICnrY TEST
STANDARD (SECTION IV. C.)
DB-S COLUMIM GC RETENTION TIME: 'WINDOW DEFINING SOLUTIIOM

CDD/ CDF
TCOF
TCDD
PeCDF
PeCDD
HxCDF
HxCDD
HpCOF
HpCDD

FIRST ELUTED
1 ,3 ,6 ,8
1 ,3 ,6 ,8
1 ,3 ,4 ,6 ,3
1 .2 .4,7,9
1 . 2 , 3 . 4 , 6 . 8
1 , 2 , 4 . 6 . 7 , 9
1 . 2 .3 .4 .6 .7 .8
1 . 2 . 3 .4 .6 .7 .9

LAST ELUTED
1 ,2 .8 .9
1 .2 ,8 .9
1 .2 ,3 ,8 ,9
1 , 2 , 3 ,8 .9
1 , 2 , 3 . 4 , 8 . 9
1 , 2 . 3 . 4 . 6 . 7
1 , 2 , 3 .4 ,7 ,8 .9
1 . 2 . 3 . 4 . 6 . 7 . 8

DI3-S COLUMN TCDD SPECIFICITY TEST STANDARD
1 ,2 .3 .7+ 1 , 2 , 3 ,8 -TCDD

2 .3 ,7 ,8 -TCDD
1 , 2 , 3 . 9 -TCDD

DB-225 COLLIIVIN TCDF ISOMER SPECIFICTY TEST STANDARD
2.3 ,4 ,7-TCDF
2 ,3 ,7 ,8 -TCDF
1 , 2 .3 .9 -TCDF
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page 24 of 32
TRIANGLE LABORATORIES, INC.

CONFIDENTIAL and PROPRIETARY INFORMATION

PCDDs AND PCDFs BY HRGC/HRMS - METHOD 8290
TLI SOP No DHR182 Version: 6 Date Written: February 9, 1998

TABLE 4: GAS CHROMATOGRAPHY CONDITIONS

Column type
Length (m)
i . d . (mm)
Film Thickness (unri)
Carrier Gas
Carrier Gas Flow (mUmin)
Injection Mode

Valve Time (s)
Initial Temperature ("C)
Injection Port Temperature ( °C)
Program Temperature

DB-5
60

0.25
0.25

Hel ium
1 -7

DB-22S
30

0.25
0.25

Helium
1 -2

<= Spl i t l eSS ~:>

60
1 50
250

60
130
250

<=; See Note =>

Note: The GC temperature program is subject to change. Refer to work area guidelines for exact definitions of
the current run conditions and descriptor name.
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TABLE 5. ION-ABUNDANCE RATIO ACCEPTABLI:: RANGES FOR PCDDs AMD PCDFs

Number of
Chlorine Atoms

4
5
6
6a
7b
7
8

Ion Typei

M/M+2
M+2/M+4
M*2/M+4

M/M+2
M/M-t-2

M+2/M+4
MH-2/M+4

Theoretical Ratio

0.77
1 .55
1 .24
0 . 5 1
0.44
1 .04
0.89

Control Limits

Lower
0.65
1 . 32
1 . 0 5
0 43
0 .37
0 .38
0.76

Upper
0.89
1 . 78
1 43
0 ,59
0 .5 1
1 . 20
1 .02

a) Used only for i:'C-HxCDF
b) Used only for 13C-HpCDF

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.



page 26 of 32
TRIANGLE LABORATORIES, INC.

CONFIDENTIAL and PROPRIETARY INFORMATION

PCDDs AND PCDF's BY HRGC/HRMS - METHOD 8290
TLI SOP No DHIR182 Version: 6 Date Written: February 9, 1998

TABLE 6. UNLABELED ANALYTES QUAMTITATIOIM RELATIONSHIPS

Analyte
2,3.7.8-TCDD
Other TCODs

1 .2 .3 ,7 .3 -P eCDD
Other PeCDOs

1 .2 .3 ,4,7.8-HxCDD
1 ,2 .3 .6,7.3-HxCDD
1 . 2 . 3 . 7 , 8. 3-HxCDD
Other HxCDDs

1 , 2 .3 , 4,6, 7,8-HpCOD
Other HpCDD

OCDD

2,3 .7 , 8-TCDF
Other TCDFs

1 .2 ,3,7,8-PeCDF
2,3.4.7,3-PeCDF
Other PeCDFs

1 .2 ,3 , 4,7, 8-HxCDF
1 ,2 .3 ,6,7.8-HxCDF
1 .2 .3 ,7 , 8, 9-HxCDF

Standard Used D LI ring Quantitation
13C,;:-2,3,7,8-TCDD
nC,:~2,3,7,8-.TCOO

13C,~1. 2 . 3 .7 , 3-PeCDD
'3C.:- 1 ,2 .3 .7.8-?sCDD

1 3C<~ 1 .2 ,3 .5 ,7 ,3-HxCDO
"3C,~1. 2 .3 ,5 .7 8-HxCDD
i : iC.;r 1 .2 ,3,6.7,3- .HxC:DD
! JC-~1, 2 ,3 .6 .7 , 3-HxCDD

1 3Ct7-1 .2 ,3 ,4,6 ,7 .8-HpCDD
' 3C-2- 1 . 2 .3 ,4 ,6 . 7,3-HpCDD

13C 12-OCDD

13Ci2-2,3,7.8-TCDF
1 3C,;»2,3,7,3-TCDF

1 3C,2-1,2.3,7.8-PeCDF
l :1Cr;r-1 .2 .3,7, 8-P eCDF
1 3Ci2-1 ,2,3,7,8-PeCDF

13Cir1 , 2,3,6, 7,8-HxCOF
1 3Ci: : » 1 ,2,3,6,7,a-HxCDI-
1 3Ci2-1 ,2,3,6,7,8-HxCDF
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TABLE 6 CONTINUED

Analyte Standard Used During Quantitation
2.3,4.6.7.8-HxCDF " lCr:r-1,2.3.6,7,3-Hx:CDI-
OtherHxCDFs 13 ,'C i :-1 .2.3,5,7,8-HxCDF

1 . 2,3, 4 ,6 ,7 , 8-HpCDF
1 ,2 .3 .4,7,8.9-HpCDF
Other HpCDFs

' : 3Cr:- 1 .2 .3.4.5.7.8-HpCDF :

' 3Ci : - 1 ,2 ,3 .4,6,7 3-HpCDF
' : 3 C, ; ; - 1 ,2 .3 .4 ,6 ,7 .8-HpCDf -

OCDF l :JCr:r-OCDD
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TABLE 7: INTERNAL STANDARDS QUANTITAT1ON RELATIONSHIPS

Internal
Standard
'3Cir2.3.7,8-TCDD
1 3C 1 2 - 1 ,2 ,3 ,7 ,8-PeCDD
1 3C,2-1 .2 .3,6.7.8-HxCDD
1 3 Ci2- 1 ,2 .3 .4 .6 .7 .3-HpCOD
: 3Ci~OCDD

Standard Used During Percent: Recovery
Determination
1 3C, r-l. 2, 3, 4-TCDD
13C.~1, 2 .3 . 4-TCDD
: 3C.~ 1 ,2 ,3 ,7,8 .9-HxCDD
' 3 C. : r - 1 .2 .3 .7 . a .9 -HxCDD
1 3 C-- 1 .2 .3 .7 .8 .3 -HxCDD

1 3C,r2.3,7,3-TCDF
l 3Ci2-1 .2 .3 .7,8-PeCOF
1 3Ci2-1 ,2 ,3 .6 ,7.8-HxCDF
1 3C,2- 1 .2 ,3 .4 .6 .7 ,3-HpCDF

'3C • ; : - • : , 2. 3 .4-TCDD
' : 3C- :-•'!, 2 ,3 , 4-TCDD
: 3 C. r 1 . 2 .3 .7 .8 .9 -HxCDD
' 3C. : ~ 1 .2 .3 ,7 , i : l ,9-HxCDD
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TABLE 8: SURROGATE/ALTERNATE STANDARDS QUANTITATION RELATIONSHIPS

13C,; :- 1 ,2.3,4,7,8-HxCDD

Surrogate/Alternate/Cleanup
Standard
37CU-2.3.7,8-TCDD
1 3C,2-2.3,4,7.a-PeCDF

Standard Used During Percent
Recovery Determination
13Crr'1 .2,3,4-TCDD
r3C.,:r1.2.3.4..TCDiD

JCi;- 1 ,2,3.7,a ,9-HxCDD
l 3 C. ~ 1 ,2 ,3 ,4 .7 ,8 -HxCDF JC, : ; - ' l ,2 ,3 ,7 .3 .9-HxCDD

: i : - 1 .2 .3 ,4 .7 .8 ,9-HpCDF • !C. ; - 1 ,2 .3 .7 .3 .9- . i - ! xCDD

-C, : ; -V2.3 ,7,8 .9-HxCDF 1 3C i r 1 , 2 .3 .7 .8 .9 -HxCDD
"C i -2 .3 ,4 .6 ,7,8-HxCDF Ci2- 1 ,2 .3 .7 .8 ,9 -HxCDD

NOTE: : For air samples (PLIF and M-0023A) recoveries of surrogate standards are quantitated relative to their
appropriate internal standards.
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40'

2.3.7,3-TCOF Nomn:
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FIGURE 1. Valley between 2,3,7,8 -Tetra Dioxin and Furan Isomers and Other Closely Eiluted Isomers.
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APPENDIX 1
Deviations from and improvements to US EPA Method 8290

LYCHLOIR] NAJED Q !BENZO D LQ><^S

See Section
IV. A. and
Table 2.

• IV. A.

» IV. A.

« IV. A.

• V.

« V. B. 3. a)

... VII. F. 6. a)

» VIII. D . - F . 1 .

•• VIII. E. 2.

; ^ as performed at Triangle Laboratories, Inc.

Triangle Laboratories uses 8 calibration points ranging from 0.5 pg/uL to
200 pg/uL fortetrachlorinated dioxin and furan. Concentrations of penta-
through heptachlorinated analytes are 5 times higher than tetra congeners
and; octachlorinated analytes are 10 times higher (Compare with Table 5.,
Method, 8290).
Seven more labeled PCDDs/ PCDFs are used as surrogate and alternate
standards to provide additional quality control information.
The 1 ,2 ,3 ,6 ,7 ,8 •• hexachlorodibenzofuran (HxCDF) is used as an internal
standard instead of 1 , 2 .3 .4 ,7 ,8 - HxCDF. Triangle Laboratories uses
1 ,2 ,3 .4,7,8 - HxCDF as a surrogate standard.
Each carbon-labeled standard in the initial calibration solution has a
concentration of 100 pg/uL except 13C 12 - OCDD, which is at 200 pg/uL.
Concentrations of 1"'C,2, - labeled standards in sample fortification
solutions are the same as in the initial calibration solution (See section
5 . 9 . , Method 8290).
The method blank does not need to be analyzed on each analysis clock
that samples are analyzed. Once a valid analysis is provided for the
method blank it may be replaced with I-IRGC/ HRMS solvent blank (See
section 8.2. , Method 8290),.
Documentation of the mass spectrometer resolving power is accomplished
by recording the peak, profile of m/z 416.9760 and 330.9792 (See section
a ' .2 .2 .3 . , Method 8290),.
To calculate the sample specific Estimated Detection Limit, noise
equivalent area is used instead of noise height (See section 7 .9 .5 . 1 . 1 . ,
Method 8290).
The Internal Standard, recoveries in all QC samples and field samples are
considered valid as long as the signal to noise ratio is greater than 10 : 1 ,
the recovery is > 25% and target detection limits for the analytes are met
(See section, 8.4., Method, 8290).
For up to two analytes in LCS/ L.CSD and MS/ MSD, recoveries may be as
high as 145% or as low as 60%, as long as the associated relative percent
differences (%RPDs) meet criteria.
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APPENDIX 1 Continued

VIIt . E. 3. For up to two analytes in I..CS/ LCSD and MS/ MSD, %RPDs may be
higher (up to 35%), as long as the associated percent recoveries meet
criteria.
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1.0 INTRODUCTION
The purpose of this document is to establish standard health and safety procedures for AM EC
Earth and Environmental, Inc. (AMEC) employees and their subcontractors in performance of the
planned field activities associated with conducting the ecological risk assessment at the Sauget
Area 2 Sites O, P, Q, R, and S, located in Sauget and Cahokia, Illinois (Figure 1).

Site activities shall be performed in accordance with AMEC health and safety policies and
procedures; applicable Occupational Safety and Health Administration (OSHA) Standards; 29 CFR
Part 1910 and 1926; applicable Environmental Protection .Agency (ERA) requirements; and
consensus standards. Where the word "shall" is used, the provisions of this plan are mandatory.

The levels of personal protection and the procedures specified in, this plan are based on the best
information available from reference documents and site characterization data. Therefore, these
recommendations represent the minimum health and safety requirements to be observed by all
personnel engaged in this project. Unforeseeable site conditions or changes in scope-of-work
may warrant a reassessment of protection levels and controls stated. All adjustments to the site-
specific health and safety plan (HASP) must have prior approval by the AMEC Site Health and
Safety Officer (SHSO), the AMEC Corporate Health and Safety Manager (HISIvl), the AMEC
Project 'Manager, and other designated authorities.

All personnel involved in this project must read this document carefully. Any questions or
concerns, which the reader feels are not adequately addressed should be directed to the AMEC
SHSO and/or HSM. Personnel on-site shall be required to follow all appropriate health and safety
procedures; be alert to the hazards associated with work on a hazardous waste site; be aware of
the hazards associated with working over or near water; and exercise reasonable caution at all
times. Personnel have the right to refuse to work under conditions 'which they feel are of a health
or safety concern until the concern is appropriately resolved.

All site visitors must receive prior approval from the SHSO1 and may do so only for the purpose of
observing site conditions or operations. Upon arrival, visitors will report to the SHSO where
he/she will be logged in the field notebook, required to fill out a medical data sheet and undergo a
safety and evacuation orientation (as necessary, given the nature of ongoing work activities).

1
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Visitors will be expected to comply with relevant OSHA requirements such as medical surveillance,
training, and respiratory protection as determined by the Site Health and Safety Officer.

2
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2.0 SITE DESCRIPTION AND FEATURES
Sauget Area 2 is located in the City of East St. Louis and the Villages of Sauget and Cahokia in St.
Clair County, Illinois. The Sauget Area 2 study area is east of the Mississippi River and south of
the MacArthur bridge railroad tracks. The study area is west of Route 3 (Mississippi Avenue) and
north of Cargill Road.

S_jte F_orrner_Use _______________

Site O Sewage Sludge Dewatering Village of Sauget
Site P Municipal and Industrial Waste Disposal City of East St. Louis

Village of Sauget
Site Q Municipal and Industrial Waste Disposal Village of Sauget

Village of Cahokia
Site R Industrial Waste Disposal Village of Sauget
Site S Chemical Reprocessing Waste Disposal Village of Sauget

These sites are located in an area historically used for heavy industry, including chemical
manufacturing, metal refining and power generation, and waste disposal. Currently1 the area is
used for heavy industry, warehousing, bulk storage (coal, refined petroleum, lawn and garden
products and grain), waste water treatrnent, hazardous 'waste treatment, waste recycling and truck
terminals. Four commercial establishments are located at the north end of the study area. No
residences are located within the study area. Residential areas closest to Sauget Area 2 are
approximately 3,000 feet east, of Site P and about 3,000 feet east of Site O. These residential
areas are located, respectively, in East St. Louis and Cahokia,

2.1 SITE LOCATION AND PHYSICAL SETTING
Sauget Area 2 is located in the floodplain of the Mississippi River in an area known as American
Bottoms. Topographically, the area consists primarily of flat bottom, land although local
topographic irregularities do occur. Generally, land surface in the American Bottoms slopes from
north to south and from east to 'west toward the Mississippi River. Land surface elevation ranges
from 400 to 410 feet above Mean Sea Level (MSL) with little topographic relief.

Sauget Area 2 consists of five former disposal areas, Sites O, P, Q, R and S, adjacent, or in close
proximity, to the Mississippi River. These five disposal areas were given letter designations by the

3
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Illinois Environmental Protection Agency (IIEPA) in the 1980s. Two of these sites, Sites Q and IR,
are located on the wet side of the floodiwall and levee which is operated and maintained by the US
Corps of Engineers and the Metro East Sanitary District. The floodwall is designed to protect the
City of East St. Louis and the Villages of Sauget and Cahokia from flooding. Sites O, IP and S are
located! on the dry sidle of the floodwall and levee,.

2.2 PRESENT AMD PAST FACILITY OPERATIONS AND DISPOSAL PRACTICES
Each of the five sites in Sauget Area 2 is described below. Maximum chemical concentrations
included in these site descriptions were included by USEPA in the AOC and are summarized in
Table 1.

2.2.1 Site O
Site O, located on Mobile Avenue in Sauget, Illinois, occupies approximately 20 acres of land to
the northeast of the American Bottoms Regional Wastewater Treatment Facility (ABRTF). An
access road to the ABRTF runs through the middle of the site. In 1962, the Village of Sauget
Waste Water Treatment Plant began operation at this location. In addition to providing treatment
for the Village of Sauget, the plant treated effluent from the various Sauget industries.

During its operation the treatment plant received and treated industrial and municipal wastewater.
Approximately 1C) million gallons per day of wastewater was treated most of which was from area
industries.

Four lagoons were constructed at the wastewater treatment plant in 1965 and placed in operation
in 1966/1967.. Between 1966/67 and approximately 1978, these lagoons were used to dispose of
clarifier sludge from the wastewater treatment plant. They were designated as Site O during a site
investigation conducted by IIEF'A in the 1980s. The lagoons 'were closed in 1980 by stabilizing the
sludge with lime and covering it with approximately two feet of clay. Currently, the lagoons are
covered with clay and are vegetated.

Parties that USEPA alleges discharged to the Sauget Wastewater Treatment Plant during the time
period that the sludge lagoons were in operation included, at a minimum:

4
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• Ethyl Petroleum Additives, Inc.
• Midwest Rubber Reclaiming
» Mobil Oil Corporation
« Monsanto Company
« Rogers Cartage Company
• Wiese Planning and Engineering

Parties which own and/or operate, or previously owned and/or operated, portions of Site O include:

« Village of Sauget

The USEPA alleges that soil samples collected from Site O contain VOCs, SVOCs, RGBs, clioxin
and metals at concentrations of up to:

VQCslQQb)_

Benzene 30,769
Chlorobenzene 58,974
Ethylbenzene 166,667
4-Methyl-2-Pentanone 7,692
Toluene 29,487
Xylenes 615,385

PCBsiQQb]___________

Arochor1232
Arochor1242

30,366
1 ,871 ,795

Tetrachlorodibenzo-p-dioxin 170

1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 , 2 ,4-Trichloro benzene
1 ,1 ,1-Trichloroethane
1 ,2,4-Trichlorophenol
Pentachlorophenol
Benzo(a)anthracene
Chrysene
Fluoranthene
Naphthalene
Phenanthrene
Pyrene
2-Methylnaphthalene
n-Nitrosodiphenylamine
Butyl Benzyl Phthalate

606,000
1 1 2,82 1

1 ,030,000
65 , 300
1 ,410

26, 923
1 ,620,000

1 21 ,795
282,051

74,000
34,615

230,000
282,051
160,256
50,000

3,846,154
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Cadmium
Copper
Mercury
Nickel
Zinc

31
341

6.3
136

1 ,398
The USEPA alleges that groundwater samples collected from Site O contain VOCs, SVOCs and
metals at concentrations of up to:

Benzene
2-Butanone
Chlorobenzene
trans-1 ,2-Dichloroethene
Methylene Chloride
4-Methyl-2-Pentanone
1 , 1 ,2,2-Tetrachoroethane
Tetrachloroethene
Toluene
Trichloroethene

2.2.2 Site IP

190,000
62,000

180,000
1 4,000
52,000
38,000
1 2,000
10,000
15 ,000
83,000

4-Chloroaniline
1,2-Dichlorobenzene
1,4-Dichlorobenzene
4-Methylphenol
Phenol

Metals (ppb)

780
1 1 ,000
115 ,000

1 , 1 00
1 , 100

Arsenic
Cadmium
Lead

1 1 3
1 1

6,350

Site P, which is bounded by the Illinois Central Gulf Railroad tracks, the Terminal Railroad
Association tracks and Monsanto Avenue, occupies approximately 20 acres of hand located in the
City of East St. Louis and the Village of Sauget. It was operated by Sauget and Company as an
lEPA-permitted landfill from 1973 to approximately 1984 accepting general wastes, including
diatomaceous earth filter cake, from Edwin Cooper (now Ethyl Corporation) and non-chemical
'wastes from Monsanto. IEPA inspections documented the presence of drums labeled "Monsanto
ACL-85, Chlorine Composition," drums labeled phosphorus pentasulfide from Monsanto and
Monsanto ACL filter residues and packaging. Site P is currently inactive and partially covered,
however, access to the site is not restricted..
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Parties 'which USEPA alleges to have generated, disposed of, released into and/or transported
wastes to Site P include:

» Edwin Cooper Petroleum Additive
« Monsanto Chemical Company

USEPA alleges that parties who potentially own, previously owned and/or operated Site P include:
» Chicago Title & Trust Company « Sauget and Company
« Gulf-Mobile & Ohio Railroad « Southern Railway System
• Metro East Sanitary District • Union Electric Company

USEPA alleges that soil samples collected from Site P contain VOCs, SVOCs and metals at
concentrations of up to:

VQCslQQb)______________ SyOCsJfifib)_____________
Toluene 413 1,2-Dichlorobenzene 3,625
Xylenes 450 1,4-Dichloirobenzene 8,875

Phenol 3,875
Di-n-lbutyt phthalate 16,250

Lead 526
Mercury 3.9
Cyanide 15

2.2.3 Site Q
Site Q, a former subsurface and, surface disposal area, occupies approximately 90 acres in the
Villages of Sauget and Cahokia. This Site is divided by the Alton and Southern Railroad into a
northern portion and a southern portion, The northern portion consists of 65 acres bordered on
the north by Site R and Monsanto Avenue, The northern portion is bordered on the south by the
main track of the Alton and Southern Railroad and property owned by Patgood Inc. On the east,
the northern portion of the site is bordered by the Illinois Gulf Central Railroad and the US Army

7
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Corps of Engineers (USAGE) flood control levee and on the west the Site is bordered by the
Mississippi River,

The southern portion consists of 25 acres, north of Cargill Road and south of the Alton and
Southern Railroad. The southern portion is bounded on the west by a ten-foot wide strip of
property owned by Union Electric for transmission lines and a spur track of the Alton and Southern
Railroad to the Fox Terminal. A barge terminal operated by St. Louis Grain Company is located
between the Union Electric property, the spur track and the Mississippi River. Southern Site Q is
bordered on the east by the Illinois Central Gulf Railroad and the flood control levee.

Disposal started in the 1950s and continued until the 1970s. Sauget and Company started
operation of a landfill south of the River Terminal in 1966 and terminated operations in 1973. This
facility took various wastes including municipal waste, septic tank pumpings, drurns, organic and
inorganic wastes, solvents, pesticides and paint sludges. It also took plant trash from Monsanto,
waste from other industrial facilities and demolition debris.

Most of Site Q is covered with highly permeable black cinders. Eagle Marine Industries and Peavy
Company, a division of Con-Agra, operate barge terminal facilities in the central part of the
northern, portion of Site Q. The southern portion of Site Q is used for reclaiming irebar from
concrete and for construction debris disposal. A ten-acre site on the northern portion of Site Q is
currently used by Rivercity Landscape Supply as a bulk storage terminal for lawn and garden
products. Raw landscape products such as mulch, rock and soil are process and packaged are
also processed and packed on this portion of the site.

Access to some portions of the site is restricted by fencing and gates. Other parts of the site have
unrestricted access.

Site Q is on the west side of the USCOE floodwall. In 1993, during the highest recorded flood in
St. Louis' history, Site Q was flooded. USEPA conducted a CERCILA removal action at the
northern portion of Site Q in 1995. USEPA conducted a second CERCLA removal action at the
southern portion of Site Q beginning in October of 1999 and into early 2000. During this removal
action, USEPA excavated over 2:000 drurns and over 7,000 cubic yards of contaminated soils
containing metals, RGBs, and organics. Excavated material was transported by rail to Oklahoma
for disposal at Safety Kleen's Lone Elk hazardous waste landfill.

8
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USEPA alleges that the following parties potentially generated, disposed of, released into and/or
transported wastes to Site Q;

• AAI..CO Wrecking Company, Inc.
• Abco Trash Service
• Able Sewer Service
• Ajax Hickman Hauling

Atlas Service Company
Banjo Iron Company
Barry Weinmiller Steel Fabrication
Backer Iron & Metal Corporation
Belleville Concrete Cont. Company
Bi-State Parks .Airport
Bi-State Transit Company
Boyer Sanitation Service
Browning-Ferris Industries of St. Louis
C&E Hauling
Cargill Inc.
Century Electric Company
Circle Packing Company
Clayton Chemical Company
Corkery Fuel Company
Crown Cork& Seal Company, Inc.
David Hauling
Dennis Chemical Company, Inc.
DisposaI Sen/ice Company
Dore Wrecking Company
Dotson Disposal "All" Service
Dow Chemical

Edgemont Construction
Edwin Cooper Inc.
Eight & Trendy Metal Company
Evans Brothers
Finer Metals Company
Fish Disposal
Fruin-Colnon Corporation
Gibson Hauling
H.C. Fournie Inc.
H.C. Fournie Plaster
Hilltop Hauling
Huffmeier Brothers
Hunter Packing Company
Illinois Department of Transportation
Inmont Corporation
Lefton Iron & Metal Company
Mallinckrodt Chemical
Midwest Sanitation
Mississippi Valley Control
Monsanto Company
Myco-Gloss
Obear Nestor
Roy Baur
Thomas Byrd
Trash Men Inc.
United Technologies Corporation
U.S. Paint Corporation
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USEPA alleges that the following parties potentially own, previously owned and/or operated Site Q
include:

« Cahokia Trust Properties
« ConAgra, Inc. (lessee)
«> Eagle Marine Industries Inc.
• Industrial Salvage & Disposal Company
• Peavey Company
» Phillips Pipe Line Company

» Pillsbury Company (lessee)
» Sauget & Company
» Union Electric Company
» Village of Cahokia
« Village of Sauget

Soil samples collected from Site Q allegedly contain VOCs, SVOCs, metals, PCBs and dioxin. at
concentrations of up to:

VOCs (ppb)
Chlorobenzene
Ethylbenzene
4-Methyl-2-Pentanone
Toluene
Xylenes
PCBs (ppbl
Aroclor 1248
Airoclor 1 254
Aroclor 1 2(30

Dioxin (ppb)

2,,3,7,8-TCDD

100,000
790,000
250,000

2,400,000
2,300,000

70,000
360,000

16,000,000

3.31

SVOCs (ppb)
1,2-Dichlorobenzene
1 ,4-dichlorobenzene
Bis(2-ethylhexyl) phthalate
Di-n-butylphthalate

Metals fppm)
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

3,625
1,200,000
1 , 100 ,000

900,000

17,900
0.216

152,000
3,650
1 ,630

195,000
4.9

371
59.5
30.2

0.89
9,520

10
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Groundwater samples collected from Site Q contain VOCs, SVOCs, metals and Inorganics at
concentrations of up to:

VOCs_(eebL_

Benzene
Chlorobenzene
1,2-Dichloroethane
2-Hexanone
4-methyl-2-pentanone
Toluene

2,000
6,700
3,000
3,500
2,700
1,600

Arsenic
Cyanide

2.2.4 Site R

0. 100
1 ,560

SVQCsloebL

4-Chloroaniline 15,000
Phenol 190,000
2-Chlorophenol 33,000
2,4-Dichlorophenol 14,000
2,4,6-Trich I orophe nol 6,000
Pentachlorophenol 35,000
4-Methylphenol 23,000
2,4-Dimethylphenol 2,800
2-Nitroaniline 2,000
Acenaphthylene 3,900

Site R, a closed industrial-waste disposal area owned by Solutiia line, is located between the flood
control levee and the Mississippi River in Sauget, Illinois, Its northern border is Monsanto Avenue
and its southern border is Site Q, A portion of Site Q, known as the "Dog Leg", is located to the
east of Site R. This site once Galled the "Sauget Toxic Dump" and the "Monsanto Landfill" it is now
known as the "River's Edge Landfill".

Industrial Salvage and Disposal, Inc. (USD) operated the River's Edge Landfill for Monsanto from
1957 to 1977. Hazardous and non-hazardous bulk liquid and solid chemical wastes and drummed
chemical wastes from Monsanto's W.G. Krummrich plant and, to a lesser degree, its Queeny plant
in St. Louis were disposed at Site R. Disposal began in the northern portion of the site and
expanded southward. Wastes contained phenols, aromatic nitro compounds, aromatic amines,
aromatic nitroamines, chlorinated aromatic hydrocarbons, aromatic and aliphatic carboxylic acids
and condensation products of these compounds.

In 1979, Monsanto completed the installation of a clay cover on Site R to cover waste, limit
infiltration through the landfill, and prevent direct contact with fill material. The cover's thickness
ranges from two feet to approximately eight feet. In 1985, Monsanto installed a 2,250-foot long

"1 f
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rock revetment: along the east bank of the Mississippi River adjacent to Site R. The purpose of the
stabilization project was to prevent further erosion of the riverbank and thereby minimize potential
for the surficial release of waste material from the landfill. During the 1993 flood, Site R was
flooded but the clay cap was not overtopped. No erosion of the river bank or cap resulted from
this flood.

Access to Site R is restricted by fencing and is monitored plant personnel.

On February 13, 1992, the State of Illinois and Monsanto signed a consent decree entered in St.
Clair County Circuit Court requiring further remedial investigations and feasibility studies to be
conducted by Monsanto on Site R. The results of the Remedial Investigation/Feasibility Study
were submitted to Illinois ERA in 1994, Solutia made a good faith offer to the IIEPA to install an
engineered cap and a leachate recovery system in 1997.

Parties who allegedly own, previously owned and/or operated Site R include:

• Cahokia Trust Properties • Solutia Inc
• Monsanto Company • Sauget and Company

Sediment samples collected from a drainage ditch around Site R showed VOC concentrations
ranging from 0.002 to 0.035 pprn. SVOC concentrations in sediments ranged from 0.045 to 3.99
ppm. PCBs were detected at concentrations ranging from 0.08 to 1.5 pprn. Elevated levels of
metals, particularly aluminum, iron and magnesium, were also detected. Sediment samples
collected adjacent to the Mississippi River on the west side of Site R showed SVOC
concentrations ranging from 0.001 to 7.7 pprn. PCBs were also detected at concentrations
ranging from .00001 to .23 ppm.

Soil samples collected from Site R showed elevated levels of VOCs ranging from 0. 15 to 5,800
ppm. SVOCs were found at levels ranging from 0.017 to 19,000 pprn. Pesticides 'were found at
levels ranging from 0 .0 1 1 to 99 pprn and PCBs 'were detected at levels ranging from 0.075 to
4,800 pprn. Elevated levels of arsenic, chromium, lead, nickel and mercury1 were also detected in
Site R soils.
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SVOC concentrations in leachate sarnples ranged from 0.6 to 12 .3 ppb. Pesticide concentrations
ranged from 0.5 to 3.0 ppb and RGBs were detected at 0.08 ppb,, Dioxin/fuiran concentrations
ranged from 0.0001 to 0.0014 ppm. Cyanide 'was also detected at 71 ppb.

Groundwater samples collected from wells on and immediately downgraclient of Site R, had VOCs
concentrations of up to 38,136 ppb. SVOCs were detected in concentrations as high as 2,973,885
ppb. Historical groundwater data is presented in the Site Sampling Plan (SSP). The following
constituents were detected at the following maximum concentrations:

Upper Hydrogeologic Unit: (UHU)i

SVQCstoQbL
Acetone
Benzene
Bromoform
2-Butanone
Chlorobenzene
Chloroethane
Chloroform
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroetheine
trans-1 ,2-Dichloroethene
Methylene Chloride
4-methyl-2-pentanone
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride

69,000
1 1 ,300

4,700
3,100

158,000
10,000

1,600
4,700

16,500
2,800

1 1 , 300
22,400

3,100
7,000
4,100
6,000
3,800
4,610

24,500

Aniline
2-Chloroaniline
3-Chloroaniline
4-Chloroaniline
2-IMiitroaniliine
4-Nitroaniline

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Nitrobenzene
2-Nitrochlorobenzene
3-Nitrochlorobenzene
4-Nitrochlorobenzene

Phenol
2-Chorophenol
4-Chlorophenol
2,4-Dichlorophenol

200,000
300,000
100,000
200,000
500,000
500,000

100,000
100,000
1 00,000
100,000

100,000
3,400,000

730,000
1,500,000

2,000,000
540,000
210,000
340,000
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Middle Hydro geologic Uiriitt (IWIHIJ)

VQCs_(j3fib)______________

Acetone 22,000
Benzene 9,980
Chlorobenzene 60,200
Chloroform 400
Chloromethane 2,500
1.1-Dichloroethane 1 ,200
1.2-Dichloroethaine 9,200
1,1-Dichloroethene 700
trans-1,2-Dichioroethene 1 1 ,300
Ethylbenzene 2,500
Methylene Chloride 2,260
4-methyl-2-Pentanone 3 , 100
Tetrachloroethene 1 ,050
Toluene 3,000
1 , 1 , 1 -Trichloroethane 950
Trichloroethene 500
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2,4,6-Tiriiclhlorophenol 100,000
3-Methylphenol 280,000
4-Methyl phenol 47,000
2,4-Dimethylphenol 100,000
4-chloro-3-Methylphenol 100,000
4-Nitrophenol 500,000
Naphthalene 100,000
2-Chloronaphthalene 100,000
Benzoic Acid 50,800
Benzyl Alcohol 1 ,830
bis(2-chloroethoxy)methane 100,000
bis(2-ethylhexyl)phthalate 100,000
4-Nitrodiphenylamine 1 ,250

Aniline 685,000
2-Chloroaniline 329,000
3-Chloroaniline 57,200
4-Chloroaniline 105,000

1,2-Dichlorobenzene 25,000
1 , 3-Dichlorobenzene 25,000
1 ,4-Dichlorobenzene 2:5,000
1 ,2,4-Tiriiclhilorobenizene 25,000

Nitrobenzene 25,000
2-Nitrochlorobenzene 463,000
3-Nitrochlorobenzene 460,000
4-Nitrochlorobenzene 185,000

Phenol 1 , 100,000
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Vinyl Chloride
Xylenes

Deep Hlydrogeologic Unit

VOCsi(ppb)

Acetone
Benzene
Chlorobenzene
Chloromethane
1,2-Dichloroethane
trans-1,2-Dichloropropene
Ethylbenzene
Methylene Chloride
4-methyl-2-|pentanone
Tetrachloroethene
Toluene
Trichloroethene
Xylenes

2,500
2,500

(DHU)

500
613

7,380
500

1 ,9 10
720
500

1 ,790
1 , 190
1 ,220
2,070

500
962

2-Chorophenol
4-Chlorophenol
2,4-Dichlorophenol
2,4,6-Trichlorophenol
Pentachloropheno!
3-Methylphenol
2,4-Dimethylphenol
4-Nitrophenol
Naphthalene
Chrysene
Fluoranthene
Pyrene
n-Nitrosodiphenylamine
bis(2-ethylhexyl)phthalate

SVOCs (ppb)

Aniline
2-Chloroaniline
3-Chloroaniline
4-Chloroaniline
2-Nitroaniline
4-Nitroaniline

1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1 , 2 , 4-Tr i ch lo iro be nze n e

Nitrobenzene
2-Nitrochlorobenzene
3-Nitrochlorobenzene

160,000
67,000
83,000
25,000

125,000
1 10 ,000

25,000
125,000

25,000
25,000
25,000
25,000
25,000
25,000

48,000
195,000

52,400
56,900

5,000
5,000

9,8 10
950

2,250
950

1 ,0 10
219,000

30,900
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4-Nitrochlorobenzene 1 15 ,000

Phenol 33,000
2-Chorophenol 8,500
4-Chlorophenol 18,000
2,4-Dichlorophenol 12,800
2,4,6-Trichlorophenol 3,030
Pentachlorophenol 2,500
2,4-Dimethylphenol 1 ,400

Benzo(a)pyrene 1 ,300
Benzo(k)fluoranthene 1 ,300
Chrysene 1 ,300
Fluoranthene 1 , 1 00
Naphthalene 800
Pyrene 950

4-N itrodiphenylamine 5,000
n-Nitrosodiphenylamine 1,900

bis(2-chloroethyl)Ether 2,900
bis(2-cloroisopropyl)Ether 2,900

bis(2-ethylhexyl)Phthalate 5,000
di-n-butylphthalate 5,000

3,3'-Dichlorobenzidene 8,500
Hexachlorocyclopentadiene 10,000

Site S is; located southwest of Site O. .Allegedly, the property is or was owned by the Village of
Sauget and the Resource Recovery Group. In the mid-1960s, solvent recovery began on site
under Clayton Chemical, which is now owned by the Resource Recovery Group (RRG). The
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waste solvents were steam-stripped resulting in still bottoms that were allegedly disposed of in a
shallow, on-site excavation that is now designated Site 8. Historical aerial photographs indicate
that Site 8 was potentially a waste and/or drum disposal area. The northern portion of the site is
grassed and its southern portion is covered with gravel and fenced.

Soil samples collected from Site S allegedly contain VOCs, SVOCs, RGBs and metals at
concentrations up to:

VQCsiQQb). SVQCsJDDbL

Ethylbenzene
4-Methyl-2-Pentanone
Toluene
1,1,1-Trichloroethane
Xylenes

450,000
93,000

990,000
12,000

620,000

Naphthalene 200,000

Bis(2-ethylhexyl)phthalate 20,000,000
Butyl Benzyl Phthalate 490,000
Di-n-butyl phthalate 1 ,500,000
Di-n-octyl phthalate 310,000

Aroclor 1248
Aroclor 1254
Aroclor 1260

85,000
69,000
41 ,000

Copper-
Lead
Mercury
Zinc

139
0.392
3.5

327
Additional information regarding environmental investigation at the Sites may be found in the Site
Sampling Plan.
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3.0 SITE ORGANIZATION AND COORDINATION
AM EC will have overall responsibility for the conduct of the activities associated with the ecological
risk assessment conducted as part of the overall remedial investigation at the Sauget Area 2 sites,
including management of the performance of the necessary subcontractors. The following section
details the organizational structure for this project. Key personnel, and their project responsibilities
are listed in Table 2, Project Organization and Roles.

3.1 SITE HEALTH AND SAFETY OFFICER (SHSO) ROLE;
The SHSO reports to the Project Manager and to the HSIvl for all aspects of the project and is the
primary on-site contact for health and safety during field activities. The SHSO oversees the on-
site execution of all field activities regarding health and safety procedures and subcontractor
operations. The SHSO has the authority to stop all 'work if conditions are judged to be hazardous
to on-site personnel or to the public. The SHSO also has the authority to temporarily suspend
•workers from the job site for serious violations of the HASP. Other specific responsibilities are as
follows:

1. Require specific health control precautions prior to 'work area entry by AMEC personnel,
subcontract personnel, or visitors including briefing of personnel on project and potential
hazards, ensuring personnel have reviewed the HASP', on-site safety meetings, and
reviewing planned emergency response procedures.

2. Require any AMEC or subcontract personnel to obtain immediate medical attention in the
case of a work-related injury or illness.

3. May order work to cease and require evacuation of the work area by all personnel. Has
the power to re-establish safe working conditions.

4. Control access to the site by visitors. Advise visitors of their responsibility before entry is
allowed.

5. Ensure the correct field execution of the HASP including workplace and personnel
monitoring.
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6. Perform monitoring/sampling of site hazards for exposure and hazard evaluation.

7. Advise emergency response personnel in an emergency.

8. Coordinate and minimize the number of personnel and amount of equipment in the
exclusion zone required for safe and effective site operations.

9. Calibrate all monitoring equipment that will be used on a daily basis and record the results
in the daily calibration log.

10. Coordinate accident prevention plan by oversight of field activities and being aware of site
operations.

11. The SHSO has the primary responsibility for investigation of injuries, illnesses, and "near
misses", and completion of appropriate documentation.

3.2 PROJECT HEALTH AND SAFETY MANAGER (HSM) ROLE
The HSM is responsible for coordinating developnnent and approval of HASP1 and coordinating the
execution of health and safety procedures. The HSM assists and advises on resolution of health
and safety issues when needed. The HSM, as necessary given the complexity of site work or
potential risk associated with investigation of site materials, is responsible for on-site briefing of
HASP and support staff prior to commencement of work,

3.3 PROJECT MANAGER ROLE;
The Project Manager is the primary on-site contact for the Sauget Area 2 project. The Project
Manager will coordinate access and security to the site and will advise AMEC personnel,
subcontractors, and visitors'of proper access and security procedures. The Project Manager is the
primary contact for changes in scope of work and coordinating efforts between AMEC and Solutia
relative to ecological sampling activities at the Sauget Area 2 sites. The Project Manager will
issue the Notice to Proceed with on-site investigation after approval of work plan and HASP.
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3.4 FIELD TEAM LEADER
The Field Team Leader is responsible for management of AMEC field effort and oversees the field
efforts of AMEC personnel and subcontractors, and provides relevant technical and project
performance information to the AMEC Project Manager. The Field Team Leader is responsible for
coordination with the site-health and safety officer for implementation of the HASP.

3.5 FIELD PERSONNEL ROLE
AMEC and subcontract personnel who will be involved in the on-site execution of supervision,
monitoring, testing, or sampling activities are responsible for:

1. Taking all reasonable precautions to prevent injury to themselves and to their fellow
employees; being alert to potentially harmful situations.

2. Performing only those tasks that they believe they can do safely, and immediately
reporting any accidents and/or unsafe conditions to the SI-ISO and/or the Site Manager.

3. Notifying the SHSO of any special medical conditions (e.g., allergies, contact lenses,
pregnancy, diabetes) and, if necessary, ensuring that all on-site personnel are aware of
the condition.

4. Notifying the SI-ISO of any prescription and/or non-prescription medication, which the
worker may be talking that might cause drowsiness, anxiety or other unfavorable side
affects, or may interfere with administration of medical treatment in the unlikely
occurrence of an emergency or potential overexposure.

5. Preventing spillage to the extent possible. In the event spillage occurs, contain the
spillage, notify the SHSO, and clean up immediately using safe clean up measures as
directed by the SHSO1. Do not engage in spill containment or clean up if conditions are
not safe.

6. .Avoid splashing materials to the extent possible.
7. Practicing good housekeeping by keeping the work area neat, clean, and orderly to the

extent possible.
8. Reporting all injuries and "near misses,"" no matter how minor.

"20"
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9. Complying with the HASP and all health and safety recommendations, precautions,
and proper use of the different levels of personal protective equipment as determined
by the HASP and/or the SHSO.
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4.0 SCOPE OF WORK/PLANNED SITE ACTIVITIES

4.1 SAMPLING OBJECTIVES
The objective of the sampling program is to collect sufficient information to determine if
contaminants from the Sauget Area 2: sites have adversely impacted either the terrestrial or the
aquatic ecosystems.

4.2 SAMPLING PROCEDURES
Aquatic and terrestrial sampling will be conducted in accordance with the procedures outlined in
the Sauget Area 2 Site Sampling Plan.

4,2.1 Aquatic Ecological Activities
The following sections summarize the sampling activities associated with sample collection for the
aquatic ecosystem portion of the risk assessment.

4.2.1.1 Surface Water Samples
Sixty surface water samples will be collected from the Mississippi River. Sampling will be
condlucted from a boat; thus, activities will be performed in accordance with OSHA requirements
for "working over or near water" (29 CFR 1926.106) as described in Section 6 .3 . 12 of this HASP in
addition to OSHA HAZWOPER procedures (29 CFR 1910. 120) .

4.2.1.2 Sediment Sampling
Sixty sediment samples will be collected! from the surface 'water locations within the Mississippi
River; thus, activities will be performed in, accordance with OSHA requirements for "working over
or near water" (29 CFR 1926. 106) as described in Section 6 .3 . 1 :2 of this HASP in addition to
OSHA HAZWOPER procedures (29 CFR 1910.120) ,
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4.2.1.3 Biota Sampling
Sixty fish samples will be collected from the surface water locations within the Mississippi River;
thus, activities will be performed in accordance with OSHA requirements for "working over or near
water" (29 CFR 1926.106) as described in Section 6.3. 12 of this HASP in addition to OSHA
HAZWOPER procedures (29 CFR. 1910. 120) .

4.2.2 Terrestrial Ecological Activities
The following sections summarize the sampling activities associated with sample collection for the
terrestrial ecosystem portion of the risk assessment.

4.2.2.1 Vegetation Sampling
A total of 24 samples of vegetation will be collected, by hand using stainless steel scissors or
shears, at the location of soil/waste characterization samples that will be collected as part of the
remedial investigation.

4.2.2.1 Macroinvertebrate Sampling
A total of 24 earthworm samples will be taken by digging with a decontaminated hand trowel or
shovel, at soil/waste characterization sample locations collected as part of the remedial
investigation.

23
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5.0 WASTE CHARACTERIZATION
WASTE- TYPES: (Check all that apply)
(X) Liquid (X) Sludge () Unknown
(X) Solid () Gas
WASTE CHARACTERISTICS: (Check all that apply)
(X) Corrosive (X) Flammable () Radioactive
(X) Toxic (X) Volatile (X) Reactive
() Inert (X) Carcinogenic () Unknown
HAZARDOUS MATERIALS SUMMARY: (Check all that apply)
Chemicals
() Acids (X) Metals (X) Phenols
() Caustics (X) Pesticides () Paints
(X) Halogen (X) PCBs (X) Solvents
(X) Other: PAHs, anilines, dioxins, phthalates
OJIs/Fuels
() Fuel oil () Gasoline () Diesel
() Other:
Sludges
() Metal sludges () Oily sludges (X) Septic sludges
(X) Other: diatomaceous earth filter cake
Soljids
() Asbestos (X) Landfill refuse () Tailings
() Other:

- - - - - - _ 24
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6.0 HAZARD EVALUATION
Chennical, physical and biological hazards occur at the site. This section addresses these hazards
as well as hazards specific to work tasks.

6.1 HAZARD ANALYSIS OF WORK TASKS

Potential Hazards: (Check all that apply to either existing conditions or are a result of site
operations)

(X) Moving Machinery

() Heat: Stress

(X) Cold Stress

(X) Heavy Equipment

() Intrusive Activity

() Projectiles

(X) Physical Exertion

() Noise (>85 clBA)

(X) Vehicle Traffic

() Fire/Explosion

() Confined Space

(X) Biological

() Electrical (utilities)

(X) Chemical Exposure

(X) Slips, trips and falls

(X ) Other: Working Over or Near Water

Control or Pfotecf/ve Measures: (Check all that apply)

(X) Tailgate Meetings

(X ) Operator Training

(X) PPE

() Site Control

(X) Safe Work Practices

(X) Decontamination

(X) Engineering Controls (X ) Other: USCG-approved life preserver/ring buoy; fire
extinguishers
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Initial levels of PPE have been assigned for this work task per the potential for exposure. Levels
may be upgraded or downgraded depending on monitoring data and site conditions, as
deternrvined by the protocol outlined in Section 1 1 . 0 Exposure Monitoring and deenned necessary
or appropriate by the SHISO.

Level of protection:

Respirator:

(Level C or above)

Protective cloth ing:

Head/eye/ear:

Gloves:: (Outer/Inner)

Footwear:

( )

() C

(X) D

() Modified ID

() SCBA, .Airline () Fullface Resp () 1/2 Face Resp.

() OV/HEPA Combo Cart.

( ) Encapsulating Suit ( ) Tyvek

( ) Saranex

() Hard Hat

(X) Splash Suit

( ) Splash Shield () Ear Plugs

(X) Nitrile (outer) () Neoprene

(X ) Latex: (inner) () Vinyl

() Safety-toed Leather

(X) Safety-toed Rubber

( ) Other Cart.:

() PE Tyvek

( ) Other

() Safety Glasses () Goggles

( ) Other

() PVC

() Other: Leather

() Chemical Overboots

() Other:
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Potential Hazards: (Check all that apply to either existing conditions or are a result of site
operations)

() Rotating Machinery () Projectiles () Confined Space

() Heat Stress (X) Physical Exertion (X) Biological

(X) Cold Stress () Noise (>85 dIBA) () Electrical (utilities)

() Heavy Equipment () Vehicle Traffic (X) Chemical Exposure

(X) Intrusive Activity () Fire/Explosion (X ) Slips, trips and falls

( ) Other:

Control or Protective Measures: (Check all that apply)

(X) Tailgate Meetings (X) PPE (X) Safe Work Practices

(X) Operator Training (X) Site Control (X) Decontamination

() Engineering Controls () Other:

OF PERSONAL PROTECTIVE EQUIPMENT FOR ASSIGNED TASK:

Initial levels of PIPE have been assigned for this work task per the potential for exposure. Levels
may be upgraded or downgraded depending on monitoring data and site conditions, as
dleternrlined by the protocol outlined in Section 1 1 ,0 Exposure Monitoring and deemed necessary
or appropriate by the SHSO.

Level of protection: () A (X) C () Modified D

( ) B ( ) D

Respirator: () SCBA, Airline (X) Fullface Resp () 1/2 Face Resp.

(Level C or above) (X) OV/HEPA Combo Cart. () Other Cart. :
27
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Protective clothing:: () Encapsulating Suit (X) Tyvelk () PE Tyvek

( ) Saranex () Splash Suit ( ) Other

Head/eye/ear: (X) Hard Hat (X) Safety Glasses () Goggles

( ) Splash Shield () Ear Plugs () Other

Gloves: (Outer/Inner) (X) Nitrile (outer) () Neoprene () PVC

(X) Latex (inner) () Vinyl () Other: Leather

Footwear: (X) Safety-toed Leather (X) Chemical Overboots

() Safety-toed Rubber () Other:

The hazard analysis for the aquatic sampling (including surface water, sediment, and biota sample
collection) and terrestrial sampling (including vegetation and irnacroin vertebrate) is summarized in
Table 3.

6.2 CHEMICAL HAZARDS
The list of chemicals of concern was previously presented as Table 1 and includes the maximum
constituent concentrations in soil from previous studies in Sauget Area 2. Potential relevant
exposure1 routes, permissible exposure limits (PEILs) and toxicological data for chemicals detected
at Sites O, P, Q, Ft, and S are presented in Table 4.

6.2.1 Aquatic Sampling Activities
The primary route of exposure during surface water and sediment sampling is dermal exposure;
however, based on the large volume of water and sediment flow within the Mississippi River,
contaminant concentrations are not expected to be sa health concern. However, as a precaution,
PPE requirements will be strictly enforced and personnel and sampling equipment will be properly
decontaminated to eliminate any potential for incidental exposure. Any identified changes in
chenriica! hazards lirom the original site characterization will necessitate the reassessrnent of this
plan,

28
\\SS-FILE\SSOFFICE\Laurie\Saugel\HASP\rmalSaugetHasp.doc



Sauget /Area 2 Sites
Final Site-Specific Health & Safety Plan

Sites 0, P. Q, R, S
Revision 0

May 17, 2001

6.2.2 Terrestrial Sampling Activities
Prior investigatory1 work performed at the sites indicate contamination of soil with PCBs, metals,
dioxins, and other organic compounds (e .g. , chlorobenzene, anilines, chlorophenols, BTEX 1,
PAHIs, phthalates, chlorinated hydrocarbons). Therefore, potential routes of exposure for the
collection of terrestrial biota samples are denrnal contact and inhalation exposure to contarninatedl
soils.

6.3 PHYSICAL HAZARDS

6.3.1 Heat Stress
Heat stress monitoring of workers and the environment will be initiated by the SHISO when the
ambient temperature exceeds 70°F and workers are dressed out in modified Level "D" protective
clothing or greater. To prevent heat stress, personnel monitoring (checking pulse rate or body
temperature) will be used as well as scheduled work/rest periods. Workers determined by the
SHISO to be displaying symptoms of advanced heat stress will be promptly referred to the
designated local hospital,

Work/rest periods will be adjusted based on results of personnel monitoring. The warning
symptoms of heat stress include fatigue; loss of strength; reduced accuracy; comprehension and
retention; and reduced alertness and mental capacity. Heat stroke represents an advanced form
of heat stress and is associated with physical symptoms of hot, dry skin, elevated body
temperature ( > 104 °F), rapid pulse irate, and advanced symptoms of dizziness, nausea, and
confusion which may lead to delirium, convulsions, coma, and possible death.

Personnel shall monitor themselves for heat stress as instructed by the SHSO. Self-monitoring
shall include checking of pulse rate within two to five minutes into the work break. A pulse rate
> 1 10 beats per minute (Ibprn) shall require shortening of the next work period by 1/3 the time. A
pulse irate recorded > 1 10 bpm upon the next rest period shall warrant: the same action, and so on.
The taking of oral temperatures is not planned at this time, but may be enacted when pulse rate

1 benzene, toluene, ethylbenzene, xylenes
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measurements exceed 110 bpirn. An oral temperature taken during this time period which is
>99.6°F shall warrant shortening the next work period by 1/3 the time. A worker recording an oral
temperature > 100.6°F shall be prohibited from working until their temperature returns to 98.6°F.
Heat stress monitoring will be coordinated and documented by the SHISO.

6.3.2 Cold Stress
Cold stress results frorn the effects of low ambient temperatures and wind velocity, Windchill is
the cooling effect wind has on exposed skin. Wind velocity can be estimated using the following
guidelines:

• 5 rnph: light flag moves

» 10 rnph: light flag fully extended

» 15 rnph: raises newspaper sheet

» 20 rnph: blowing/drifting snow

A windchill chart is provided as Table 5.

Three types of cold stress exist. The first is hypothermia, a lowering of the body's core
temperature. It is caused by low (not necessarily freezing) temperatures and is aggravated by
hunger, wetness, tiredness, and overexertion. Symptoms include shivering and abnormal
behavior such as decreased efficiency, decreased level of communication, forgetfulness, repetitive
behavior, poor motor skills, poor judgement, and lack of concern for one's usual physical needs.
Prolonged hypothermia results in listlessness, sleepiness, weakness, an inability to walk resulting
in repeated falling, stupor, unconsciousness, and ultimately, death.

Treatment of hypothermia is to prevent further heat loss. Victims should be moved to warm, dry
areas out of the wind, cold, snow or rain. Wet or damp clothing should be removed and replaced
with dry clothing. Cover the person's head as over 60% of body heat is lost through your head.
Administer hot fluids if the victim is conscious and monitor the victim's temperature every 15
minutes to ensure proper body temperature (9S,6°F).
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Frost nip is a local cold injury where the skin is whitened and the victim feels a burning sensation.
Move the person to a warm environment and warm the affected area.

Frost bite is caused by exposure to low temperatures and affects the extremities most often. The
skin will appear cold, hand, and 'white. Blisters may form. The victim will have no pain sensation
and! may have mental confusion and impaired judgement. Ultimately, the person will die.

The aquatic and terrestrial sampling is schedule for October 2001; therefore, weather conditions
prevalent during this time of year are conducive to producing cold stress. Cold stress monitoring
of 'workers and the environment will be initiated by the SI-ISO when the ambient temperature is
below 50°F. To prevent cold stress, personnel monitoring will be used as well as scheduled
work/rest periods (Table 6). Workers determined by the SI-ISO to be displaying symptoms of
advanced cold stress will be promptly referred to the designated local hospital.

6.3.3 Confined Space
Confined spaces will not be encountered during the ecological sampling activities.

6.3.4 Slip, Trip, And Fall Hazards
Slip, trip, and fall! hazards will be minimized by the following housekeeping practices at all work

sites:

« Loose or light material and debris will be stored in designated areas and/or containers.

<» Tools, materials, extension cords, hoses, or debris will be located so as not to cause
tripping or other hazards.

• Tools, materials, and equipment subject to displacement or falling will be adequately
secured.

• All efforts should be made to work on level ground. Work areas may have to be altered to
ensure a safe, reasonably level area. The sites will be examined before 'work commences
to select the safest areas to set up.
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• .Any incidental spillage of fuel or fuel oil will be cleaned immediately with absorbent
material, and covered with sand or soil to preclude slippage.

« Rubber-soled shoes will be required for those personnel 'working on the boat.

6.3.5 Noise
Noise levels greater than 85 dBA are not anticipated at the Sauget Area 2 sites.

6.3.6 Lifting
• Workers will use proper lifting techniques, lifting with the legs and not the back. Loads >50

Ibs. require a second person or mechanical device.

• Whenever possible, mechanical devices such as drum dollies or hand trucks should be
used to lift or move heavy loads.

6.3.7 Electrical Hazards
Electrical hazards may be encountered aboard the boat during sediment sampling for the
ecological risk assessment. The boat is equipped with a fire extinguisher and motor kill switch.

6.. 3.. 8 Ml a c h i ne iry Haza rd s
Machinery hazards may be encountered during sediment sampling 'when operating the dredge.
The dredge will be operated only by persons qualified by training or experience to operate such
equipment or machinery in accordance with OSHA regulations (29 CFR 1926.20) .

6.3.9 Engullfniient
Engulfment hazards will not be encountered during sampling for the ecological risk assessment.
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6.3.1C) Nuisance Dusts
Nuisance dusts are not an issue at these sites. Personnel collecting samples for the terrestrial
aspect will be required to conduct sampling activities with Level C protection clue to the presence
of chemical contaminants in soil.

6.3.1 1 Fire/Explosion
The boat is equipped with a fire extinguisher and motor kill switch. Smoking will not be allowed on
the boat: during engine operation. Complete an Incident Report (Attachment B) within 24 hrs. for
all 'work shutdowns.

6.3.12 Inclement Weather
Work shutdown conditions are as follows:

• Poor visibility.

• Precipitation severe enough to impair safe movement or travel.

« Lightning in the immediate area.

» Terrestrial sampling: steady 'winds greater than 40 mph. Aquatic sampling: winds greater
than 20 mph.

« Other conditions as determined by the SHSO, Field Team Leader or HSM.

<» Complete an Incident Report (Appendix B) within 24 hrs. for all work shutdowns.

(3.3. 13 Working Over or Near Water
In accordance with OSI-IA regulations for working over or near water (29 CFR 1926. 106) and
Coast Guard boating safety regulation, persons shall wear a US Coast Guard-approved life jacket
or buoyant work vest at all times while working on the boat. Prior to and after each use, the vests
or life preservers shall be inspected for defects which would alter their strength or buoyancy.
Defective units shall not be used.
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The boat to be used during the aquatic sampling shall be equipped with proper lights, air horn, first
aid kit, fire extinguisher, cell phone, railings on three sides, motor kill switch, full spare gasoline
tank, oars, installed oar locks, and an anchor. Coolers packed with liquid replenishment and! food
are allowed on board; however, no eating or drinking will occur during the handling/collection of
hazardous materials or biota samples before personnel thoroughly was their hands..

The boat captain will be assigned prior to boating activities and all personnel working on board
shall follow his/her orders. The boat captain shall be responsible for knowing and following US
Coast Guard guidelines relative to boat traffic and/or other boating safety issues
(www.uscgboating.org/reg/regfrcontents.asp). No smoking is allowed at any time in the boat or
within 50 feet of it during refueling. All personnel on board shall be responsible for being cautious
of coiled and frayed lines or lines under tension while in or near the boat. In addition, all personnel
shall carefully lower lines into the water and never let a 'weighted line free fall. The depth to the
bottom of the River shall be known before deploying equipment. Personnel shall remain seated in
the boat unless deploying equipment. In this case, they shall keep their center of gravity as low as
possible and as near as possible to the center of the boat. Refer to the control measures listed in
Table 3 (Activity Hazard Analysis) for boating operations.

For persons working on shore, ring buoys with at least 90 feet of line shall be provided and readily
available for emergency rescue operations. Distances between ring buoys shall not exceed 200
feet. At least one lifesaving skiff shall be immediately available at locations where employees are
working over or adjacent to water,

6.4 BIOLOGICAL HAZARDS
Biological hazards at the Sauget sites include potential exposure to poison ivy, tetanus,
mosquitoes, rodents, and ticks.

To reduce the chances of dermatitis caused by poison ivy, personnel should 'wear long sleeves
and long pants. Any exposed skin should be wiped downed several times a clay with baby wipes
or apply a blocking product (e.g., "Ivy Block""). Long sleeves and pants will also help to prevent
mosquito bites.

Many of the study areas are former landfills and may have protruding objects. Therefore, field
personnel will be required to have a current tetanus shot prior to job initiation.
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Contact \with rodents should be avoided during field work.

Ticks are vectors for a number of diseases such as Rocky Mountain spotted fever or Lyirnes
disease. Lymes disease can result in permanent damage to the nervous system and joints. Ticks
are found throughout the United States.

Ticks are tiny and are found in brush, woods, and tall grass. May and June are the worst months
for potential exposure, but the ticks are active in all months when the temperature exceeds 45'T.
Preventative measures to avoid exposure to ticks include the following:

» Field personnel should wear long pants and long-sleeved shirts. It is recommended
that pant cuffs be placed inside the work boots. Shirts should be tucked in. The use of
light colored clothing may make it easier to spot ticks.

« Tick repellent should be applied to clothing and skin. Permethrin-containing repellent
may be sprayed near the openings on work clothes (pant bottoms and waistband);
permethrins should not be used on skin. On skin, DEET (N-diethyl-metatoluamide)-
containing repellent (< 33% DEET) should be applied. DEET should! not be used on
the face.

» All personnel should check for the presence of ticks or tick bites every day. Skin and
hair should be checked for ticks. Many people get a spot on their skin in three to 30
days following a tick bite; the spot looks like a small red bullseye that is spreading out.

• If a tick is observed on the skin, it should be removed immediately: hold a tweezer on
the tick as close to the skin as possible, and pull. Kill the tick and retain for
examination by a physician. Performance of a blood test is appropriate following
exposure to a tick bite. The Lyme blood test may not indicate positive results until two
weeks or more after a tick bite. (Mote: Ticks should not be killed with or stored in any
liquid as this makes testing for Lymes disease impossible).
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7.0 HAZARD COMMUNICATION AND TRAINING ASSIGNMENTS
Potential hazards shall be communicated during the sample handling process. Samples shall be
identified as to their potential hazard and paclkagecl to prevent spillage or breakage in accordance
with Department of Transportation (DOT) regulations. Any unusual sample conditions shall be
noted,. In addition, the laboratory receiving the samples shall be advised of the potential
contaminants present and associated hazard level (either through phone conversation or
documentation with the samples).

Hazards associated with the chemicals used during the sample preservation and equipment
decontamination (including hydrochloric acid, nitric acid, and methanol) shall be communicated to
the field personnel.

7.1 HAZARD COMMUNICATION TRAINING
All site personnel shall be trained in the hazards associated with this project prior to
commencement of work activities. Material safety data sheets (MSDSs) for all materials on-site
shall be kept on-site and available to all workers at all times (refer to Attachment C). AMEC shall
be responsible for acquiring all pertinent MSDSs and the SHISO shall be responsible for upkeep of
the IvISDS file at the job site.

7.2 HAZARDOUS WASTE WORKER TRAINING
All site staff will have completed the OSI-IA 40-hour Hazardous Waste Operations Training, 24-
hour on-site supervised training, and appropriate annual updates [29 CI-IR 1910.120(e ) ] | . In
addition, Site Supervisors will have completed OSI-IA 8-hr Supervisory Training,, First Aid and
cardiopulmonary resuscitation (CPR) trained personnel shall have Blood borne Pathogen Training
as mandated by OSHIA 29 CF'R 1910. 1030, Occasional site workers that will not receive
exposures exceeding permissible exposure limits require, at a minimum, 24 hours of OSHA
Hazardous Waste Operations training and one clay on-site training and supervision.
Documentation that training assignments have been met will be required prior to site entry for
AMEC personnel and their subcontractors.

36
\\SS-FILE\SSOFFICBLaurie\Sauget\HASP\finalSaugetHasp.doc



Sauget Area 2 Sites
Final Site-Specific Health & Safety Plan

Sites O, P. Q, R, S
Revision 0

May 17, 2001
7.3 FIRST AiD/CPR TRAINING
A minimum of one on-site person will be trained in basic first aid and CPR as administered by
American Red Cross or National Safety Council. A first aid kit will be available at all times that
work is in progress and will be stored in a field vehicle and the boat. All on-site personnel will be
advised of its location.

7.4 ORIENTATION TRAINING AND DAILY SAFETY MEETINGS
An on-site orientation session will be required for all site personnel, including subcontractors and
visitors, prior to commencement of work and will include the following:

» Overview of planned activities, procedures and monitoring techniques

« Health effects and hazards of the chemicals identified or suspected to be on-site

• Personnel protection, including:

- Use, care and! fitting of PPE

- Necessity for personnel protection, its effectiveness and limitations

• Decontamination procedures

• Prohibitions in work areas

- Site layout

- Standard safe work practices

» Emergency procedures, including:

- Emergency contacts

- Instructions for implementing the emergency plan

- Map of site layout
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A daily safety meeting will be conducted and documented at the beginning of each 'workday or
work shift. Health and safety considerations for the day's activities will be discussed and
protective equipment necessary will be outlined. Problems related to personal protection,
inclement weather, or the interpretation of newly available environmental monitoring data will be
topics typically covered during these briefings. These meetings will be documented in the field
notebook,.
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8.0 MEDICAL SURVEILLANCE REQUIREMENTS
All AMEC personnel and their subcontractors working on-site shall participate in a medical
surveillance program which is consistent with the requirements of 29 CFR 19 10 . 120 for hazardous
waste site operations. The purpose of the program is to assess and monitor employee health prior
to employment, during the course of, and at the termination of employment. Subcontractor
employees are required to have been certified by their employer that they are in compliance with
this requirement and provide proof to AMEC prior to job initiation.

8.1 COMPREHENSIVE PHYSICAL EXAM
The program consists of scheduled baseline exams, follow-ups, termination exams, and other
exams as needed. The basic exam protocol is as follows:

1. An occupational and medical history;

2. A physical exam;

3. Whole body count;

4. Laboratory tests including blood chemistry, CBC, reticulocyte count (heavy metals specific for
chromium, lead and mercury, and chlorinated hydrocarbons specific for RGBs);

5. Urinalysis;

6. EKG;

7. Stool guaiac;

8. Spirometry with chest x-ray;

9. Audiometric testing;

10. Vision tests; and

11. Respirator quantitative fit test.
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Copies of medical clearances, training records, and respirator qualification cards shall be made
available to, and copies kept by, the SHISO prior to each individual on-site worker beginning site
duties. Medical records and exposure records clearance for each on-site worker will be
maintained in their individual personnel file at their respective office of employment.

8.2 EMERGENCY MEDICAL TREATMENT
Personnel 'who exhibit signs and symptoms of chemical or heat overexposure, or have been
injured on the job, might also seek medical services. See also the Emergency Response (Section
17) for specific information regarding emergency services and logs, reports, and record keeping.
Subcontractors should provide internal Workers' Compensation information to the SHISO or
Project Health and Safety Manager during the pre-work meeting, for emergency use.

40
\\SS-FILE\SSOFFICE\Laurie\SaugefiHASPVinalSaugeiHasp.doc



Sauget Area 2 Sites
Final Site-Specific Health & Safety Plan

Sites O, P. 0, R, S
Revision 0

May 17. 2001

9.0 COMMUNICATIONS
The "buddy systern" will be enforced for field activities involving potential exposure to hazardous or
toxic materials. Each person will observe their partner for symptoms of chemical overexposure or
cold/heat stress and provide emergency assistance when 'warranted. An audible emergency
signaling device shall be maintained in the field.

The following emergency signals shall be used:

Thumbs up

• Thumbs down

Grasping buddy's wrist

Hands on top of head

(Air Horn) One long blast

OK; understand

No; negative

Leave site now

Need assistance

Evacuate site

(Air Horn) Two short blasts Return to site
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10.0 SANITATION/ILLUMINATION
'Washing facilities (potable water, soap, and disposable towels) shall be available on-site for use
by field personnel. Local restroom facilities will be identified by the Site Superintendent/SHSO for
use by project personnel. 'Work will only be conducted during daylight hours.

42
\\SS-FILE\SSOFFICE\Laurie\Sauget\HASFVinalSaiKietHasp.doc



Sauget Area 2 Sites
Final Site-Specific Health & Safety Plan

Sites O, P. Q, R, S
Revision 0

May 17, 2001

1 1 .0 EXPOSURE MONITORING
Available site information does not warrant the anticipation of Immediately Dangerous to Life and
Health (IDL.HI) concentrations. The levels of protection outlined in Section 6.1 (Hazard Analysis of
Workers Tasks) have been assigned in accordance with known concentrations of materials. Level
ID has been assigned for aquatic sampling due to the potential for dermal contact with
contaminated sediments. Level C has been initially assigned for terrestrial sampling clue to the
potential for inhalation and dermal contact with contaminated soils.

1 1 . 1 TYPE AND FREQUENCY OF AIR MONITORING
Some of the conn pounds detected in soil exhibit vaporous qualities; therefore, air monitoring will be
conducted according to Table 3.

1 1 .2 MONITORING INSTRUMENTS
The SHISO will maintain equipment SOPs (Attachment D) onsite that specify calibration, general
use, and! troubleshooting procedures. The photoionization detector will be field calibrated on a
daily basis according to the manufacturers instructions, and will be recorded on the calibration log
(Attachment D).

1 1 .3 PERSONAL SAMPLING
It is not necessary to selectively monitor site workers for specific parameters with laboratory
confirmation for this project.

1 1 .4 ACTION LEVELS
Action levels shall be established for upgrading/downgrading PIPE, work stoppages, and
evacuation. The decision to upgrade/downgrade the level of PPE must be based upon instrument
readings measured in the breathing zone of site personnel and comparison of the results to the
information contained in Table 7. Readings shall be recorded in the field notebook.
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12.0 WORK ZONE: DELINEATION
Based on site characterization information previously obtained from the project area, hazardous
materials are expected to be encountered during proposed data collection activities. A centralized
area at each site (i.e., O, P, Q, R, S) will be established for equipment decontamination and
disposal of used PPE. The establishment of working zones is described below.

12.1 EXCLUSION ZONE
The exclusion zone is the area where the potential for worker exposure with contaminated
materials is greatest. All personnel entering this zone will be required to have the prescribed level
of protective clothing as determined by the SI-ISO and the HSM. Access control points and
delineation of entry/egress stations will be indicated on the Site Work Zone Map developed at the
time of the on-site briefing conducted by the SHSO.

Prohibited items or conduct in the exclusion zone shall include, but not be limited to, the following:

1. Eating, drinking, smoking or any other activity which could lead to the possibility of hand to
mouth exposure of contaminants;

2. Personal articles, e.g., 'watches, rings, bracelets;

3. Working when ill, or taking prescription medication without HSM prior approval; and

4. Access to the exclusion zone by any individual not having the required health and safety
training in accordance with 29 CFR 1910. 120.

12.2 CONTAMINATION REDUCTION ZONE
The contamination reduction zone is established outside the exclusion zone and provides a
transition between the exclusion zone (potentially contaminated zone) and the support zone (clean
zone). It serves as a buffer to reduce the possibility of the support zone becoming contaminated
and provides additional assurance that the physical transfer of contaminating substances on
personnel and equipment or in the air is limited through a combination of decontamination,
distance between exclusion and support zones, air dilution, zone restrictions, and work functions.
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Items and/or conduct prohibited! in the exclusion zone are also prohibited in the contamination
reduction zone. Decontamination stations will be established at the boundary between the
exclusion and the contamination reduction zones, for the sole purpose of personnel and
equipment decontamination.

12.3 SUPPORT ZONE;
The support zone shall be marked and protected against contamination from the work site. This
will be accomplished by placing the support zone upwind of prevailing winds and providing
adequate distance between the exclusion zone and the support zone. Primary functions of the
support zone are:

1. The entry area for personnel, material, and equipment.

2. The exit area for decontaminated personnel, material, and equipment.

3. A storage area for clean safety and work equipment.

4. An area for rest breaks and the consumption of food and beverage, after washing of hands
and face.
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13 .0 SAFE WORK PRACTICES AMD EQUIPMENT
Employees and visitors will be required to follow and maintain good hygiene/work practices that
include:

« Unauthorized personnel are not allowed on-site -without prior briefing by the SHSO.

« Work groups will always consist of at least two team members; this may include AM EC and
subcontract personnel.

» Smoking, eating, drinking, chewing gum or tobacco, talking medication, and applying cosmetics
will not be permitted within any restricted areas or exclusion zone.

» Wearing of contact lenses in contaminated atmospheres is prohibited.

« Personnel under the obvious influence of alcohol or controlled substances are not allowed on-
site. Those persons taken medication must notify the SHSO.

• Hands and face will be thoroughly washed before breaks or any hand to mouth activity such as
eating, drinking, smoking, use of chewing tobacco, or application of cosmetics.

• Personnel will appropriately discard and replace any damaged, or heavily soiled protective
clothing. Discarded PPE will be drummed at the end of each day.

« Personnel should notify the on-site health and safety coordinator of any defective monitoring,
emergency, or other safety equipment.

• A supply of potable water, electrolyte replacement: solutions, and sufficient lighting will be
maintained on-site and accessible to personnel. The location of local sanitary facilities will be
identified by the SHSO.

• All unsafe conditions shall be made safe immediately. All unsafe conditions not in the scope of
the project shall be reported to the PM and the condition corrected.

» All site personnel will familiarize themselves with these and the emergency procedures during
daily 'tailgate and prework safety meetings
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« Following safe work practices reduces the likelihood of an accident, illness, or injury during
field activities.

• Loose-fitting clothing or loose long hair are prohibited near moving machinery.

<» Workers who are passengers or drivers of vehicles (both offsite and onsite) will wear their seat:
belts any time the vehicle is in motion,

« Do not fuel engines while vehicle is running.

« Install adequate onsite roads, signs, lights, and devices,

• Store tools in clean, secure areas so they will not be damaged, lost, or stolen.

The HISM shall dleternnine the types of safety and emergency equipment needed for the various
tasks at the site as well as the necessary locations for the equipment (boat, field vehicle, etc.).
This equipment may include, but not be limited to, a fire extinguisher, emergency eyewash, first
aid kits, and oral thermometer (for measuring temperature associated with potential heat stress).
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14.0 PERSONAL PROTECTIVE EQUIPMENT
Personal protective equipment (PPE!) selection will be based on three criteria: U.S . Environmental
Protection Agency (USEPA) Levels of Protection as defined in Standard Operating Safety Guides,
the Occupational Health and Safety Guidance Manual for Hazardous Waste Site Activities, and the
provisions of OSHA 29 CFR 1910 and 1926. In the event of conflicting requirements, the most
stringent level shall apply. The anticipated level of protection for aquatic sampling activities is
Level D and Level C for terrestrial sampling activities. These requirements are subject to change
based on contarninant monitoring, visual observations, or changes in, the work or site condi'tions.
For tasks not covered in the HASP, personnel shall wear a level of PPE which is deemed
necessary by the SI-ISO,

PPE will be selected, upgraded, or downgraded by the SHSO, based upon the specific task and
the results of environmental monitoring and will be noted in the field notebook (Table 8).
Employees will be provided with the appropriate protective equipment including chemical-resistant
outer gloves, hard hats, safety shoes or heavy rubber shoes, and protective eye wear for field use.
Rain gear will be available in, the case of inclement weather. Employees will inspect and maintain
all PPIE as appropriate. All PPE for site activities is based upon the potential for contact with site-
specific contaminants and may involve re-assessment .necessitating upgrade or downgrade in
PPE. The following outlines the requirements for each level of protection.

Four levels of protection and associated PPE are identified by OSHA for hazardous waste site
work: Levels D, C, B, and A. Modified Level ID (Level C, without a respirator) may also be used.
Level ID provides the lowest level of protection. Protection increases progressively through Levels
C, B, and A. Level D is implemented unless a higher level of protection is specifically indicated. It
is prudent to have available on-site, sufficient PPE to upgrade to the next higher level (i.e., if level
ID is specified, Level C PPE should be available in case unforeseen hazards are encountered).

14.1 LEVEL D PIPE
Most initial field activities require Level ID if direct handling of contaminated materials is not
anticipated or expected. If field conditions indicate a higher level of contamination than
anticipated, a higher level of protection will be directed. If higher levels are necessary, they will be
selected by the SHSO and/or HSM based on the contarninant concentrations, Level ID requires
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minimal decontamination, including thorough washing of hands, arms, and face and boots,
followed with safe work practices. Level ID PPE includes the following:

1. Work shirt and work pants.

2. Safety toe work boots.

3. Hard hat (as necessary for required activity).

4. Approved safety (glasses (with side shields) (as necessary for required activity)

14.2 MODIFIED LEVEL D PIPE
Modified Level ID includes:

1. Same as above but including the following:

2. Tyvelk suits, Saranex or PE Tyvelk may be required in wet conditions.

3. Safety toe, nitrile rubber high top boots (taped to Tyvelk) or boot covers.

4. Inner vinyl gloves and outer nitrile rubber gloves (taped to Tyvek).

5. Face shield may be required under certain conditions (i.e., splash protection).

14.3 LEVEL C PPE
The criteria for selection of Level C includes:

1. Oxygen level is greater than 19.5%.

2. Total unknown organic vapor levels at a sustained level of 5 ppm but bellow 50 ppnri above
background.

3. Doubt exists about the air quality, therefore preventing the use of Level D PPE.

4. Level A or 6 PPE is not indicated.

Level C PPE includes:
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1, PPE same as Modified Level D.

2. Full-face air-purifying respirator with combination organic vapor/HEPA particulate (GMC-
H) cartridges (or as otherwise designated); refer to AMEC respiratory protection program:
SOP HSP-4.

14.4 LEVELS PPE
The criteria for selection of Level B PPE! includes:

1. Atmosphere with chemical concentrations considered IDLIH.

2. Atmospheres exceeding the limits of the protection afforded by a full-face, air-purifying
respirator.

3. Atmospheres containing substances with poor wanning properties, substances for which
air-purifying cartridges do not exist or have low removal efficiency.

4. Atmospheres containing less than 19.5% oxygen.

5. Conditions are such that small exposed areas about the head and neck will not be
contacted by hazardous substances.

Level IB PPE includes:

1. Same PPE: as Level C, but with supplied air respirator (SCBA or airline with escape
bottle); refer to AMEC respiratory protection program: SOP HSP-4.

All personnel will be required to be in appropriate PIPE before entering the 'work zone. All
disposable supplies shall be removed and disposed of in containers provided in the specified
decontamination area. Personnel will be required to remove excess mud or other debris from
boots and equipment before leaving the decontamination area and entering field vehicle.
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15.0 PROTECTIVE CLOTHING DONNING/DOFFING PROCEDURE
The purpose of the protective clothing donning/doffing procedures is to ensure that on-site
personnel are instructed in the proper way to don/doff protective clothing. Failure to adhere to
these procedures may result in the protective clothing being ineffective against a potential
contaminant. The following donning/doffing procedures are given as a guide and may be altered
by the SHSO if improvements can be made to the procedure and these changes are warranted in
the field. In addition, some articles of protective clothing/equipment detailed below may not be
necessary for the particular site task,

15. 1 PROTECTIVE; CLOTHING DONNING PROCEDURE
1. Remove personal outer clothing in support zone and dress out in supplied clothing and

rubber boots. Inspect clothing and respiratory equipment before donning.

2. Don Tyvek or splash suit, inner gloves, and outer rubber gloves as specified for the
assigned task in Section 6 . 1 . Outer chemical resistant gloves shall be sealed to the
Tyvek suit using duct: tape,

3. For the terrestrial sampling, don personal full-face respirator and cartridges by tightening
straps. Test for fitness by completely covering cartridges and breath ing in. No air
should come into the respirator.

15.2 PROTECTIVE CLOTHING DOFFING PROCEDURES
1. Wash/rinse (if necessary) excess mud or other debris from outer boots, gloves, and

clothing prior to leaving the exclusion zone.

2. Remove outer tape and outer layer of clothing (Tyvek suites, boots, gloves), placing
disposable PIPE in designated drums and reusable PPE in designated locations for
donning during re-entry.

3. Remove respirator and discard cartridges prior to removing inner vinyl gloves. Remove
inner gloves and move from the contamination reduction zone. Thoroughly
decontaminate respirator with the manufacturer's approved detergent then store the
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respirator in a protective plastic bag, which will be kept with worker or at appropriate
storage facility in the support on-site at all times when not in use. Cartridges must be
removed and disposed! of properly at a hazardous material; do not store with the
respirator.

4. Thoroughly wash hands and face with soap and water prior to eating, drinking, smoking,
other hand-to-mouth contact activity.
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16.0 DECONTAMINATION AND DISPOSAL
The purpose of decontamination is to prevent contaminants that may be present on protective
clothing and equipment from conning into contact with personnel as they remove contaminated
F'PE. Also, decontamination protects; workers from hazardous substances that may contaminate
and eventually permeate the F'PE: used on-site; it protects personnel by minimizing the transfer of
harmful materials into clean areas,. Decontamination consists of physically removing contaminants
or changing their chemical nature to innocuous substances. Combining decontamination with the
correct sequential method of removing PIPE:: will prevent exposure to personnel leaving the work
areas as well as off-site migration of contaminants.

Generally, decontamination is accomplished by starting at the first station with the most heavily
contaminated item and progressing to the last station with the least contaminated item. Each item
of protective equipment requires a separate station which is marked accordingly.

The purpose of equipment decontamination is to prevent exposure to personnel during loading,
transporting, and unloading at another site. It is also to prevent off-site migration of contaminants
from one site to another or during transportation of the equipment.

Waste materials shall be disposed of to prevent the spread of contamination, creating a sanitary
hazard or causing litter to be left on site. Disposal of potentially contaminated materials shall
involve the bagging or drumming of the materials as necessary and segregation for special
disposal. In addition, all inon contaminated materials shall be collected and bagged for proper
disposal as normal domestic waste.

16,1 PERSONNEL DECONTAMINATION
Removal of loose mud or other substrate from personnel will be performed in the decontamination
zone. Personnel will remove any disposable PIPE and dispose of it in provided containers before
leaving the contamination reduction zone. Personnel shall thoroughly wash hands and face before
leaving the area. A shower is not anticipated for use on-site at this time for personal
decontamination. PPE and decontamination waste water will be collected and appropriately
disposed.
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16.2 EQUIPMENT DECONTAMINATION
All equipment (e.g., hand tools, sannpling equipment) shall be decontaminated at the job site prior
to removal from the decontamination zone. Equipment decontamination will be conducted in
accordance with USEPA protocols,
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17.0 EMERGENCY RESPONSE
The purpose of this section is to safeguard human health and the environment in the event of an
emergency. This section also addresses the emergency actions to be taken in response to an
emergency. The responsibility of the regular day-to-day implementation of this information
primarily lies with the SHSO. During an actual response situation, the SI-ISO will serve as the
Emergency Coordinator.

17.1 PRE-EMERGENCY PLANNING
The SHSO will perform the following pre-emergency tasks before starting field activities and will

coordinate emergency response with all appropriate personnel:

1. Locate nearest cellular telephone.

2. Confirm emergency telephone numbers (these numbers will be available on-site in this

clocument fo ir reference).

3. Inform Solutia and the local municipality or jurisdiction of the nature of the project
hazards and potential emergencies.

4. Review and revise emergency response plan in the event of a failure of the plan in an
emergency clue to changes in site conditions, changes in the scope of work, or
personnel availability.

5. Inventory and inspect on-site emergency equipment and supplies.

17.2 LINES OF AUTHORITY
The SHSO has primary responsibility for expediting Response Operations on-site to include
reporting to the Ecological Project Manager and Solutia and correcting as conditions allow, and
responding to and correcting emergency situations. The SI-ISO1 has the authority to stop any site
activities posing an immediate health and safety hazard to site personnel and the public. Possible
actions may involve notification of the HSM, the Ecological Project Manager, and Solutia, ensure
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corrective measures are implemented; notification of appropriate authorities; and follow-up
reporting.

17.3 EMERGENCY PREVENTION AND RECOGNITION
Prevention of emergencies will be aided by the effective implementation of the HASP, personnel
awareness, contingency planning, and the briefing held with personnel at the beginning and during
the execution of the field activities. Site security will be maintained during working hours by the
SI-ISO, Communication is available by means of a cellular telephone or local phone service at
neighboring commercial/retail establishments.

17,4 NOTIFICATION
In the event of an emergency, a verbal instruction or site alarm will be sounded to:

1. Notify all on-site personnel. If appropriate, direct all personnel in the affected area to
evacuate and assemble upwind in a designated safe area.

2. Stop work activities arid! shut down all combustion equipment

3. Establish the safety of all! personnel, direct the administration of first aid and provide
emergency equipment as appropriate.

4. Lower noise levels to facilitate communications.

5. Begin emergency procedures.

6. Notify on-site emergency response personnel about the emergency1.

7. Prohibit outside personnel from entering the evacuated area until the Fire Department
arrives.

Accident reporting should be performed in accordance with AMEC SOP HSP-1.
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17.5 EVACUATION ROUTES AND PROCEDURES
In the event of an emergency that requires an evacuation of the site, an alarm will be sounded or
verbal instruction given by the SHSO to evacuate the area.. Personnel will exit the area to the
specified meeting point. At this point, the SHSO will account for all personnel, ascertain
information about the emergency and advise further instructions to the on-site personnel. The
SHSO will also advise responding oil-site emergency personnel of the situation, if necessary. In
all situations that require evacuation, personnel shall not ire-enter the work area until the conditions
causing the emergency have been corrected, the hazard reassessed, the HASP has been revised
if necessary and! reviewed with on-site personnel, and instructions given for authorized ire-entry.

17.6 EMERGENCY MEDICAL TREATMENT AMD FIRST AID
In the event of an emergency involving personal injury or illness, first aid should be rendered by a
trained person and emergency medical services summoned as identified in Section 17 .9 .
Personnel with injury or illness will be decontaminated to the extent possible without further injury.,
Life saving and first aid procedures take priority over personnel decontamination efforts. The
SHSO will have final authority on the decision to require additional professional medical services
(i.e., paramedics, hospital visit, etc.) for any illness or injury. In the case that emergency
assistance is needed, the SHSO1 will immediately:

» Notify emergency response (9 1 1 or other numbers listed in the emergency contacts) and
give the appropriate patient information and their location

• Assist the injured! party as deemed appropriate

• Designate someone to accompany the injured party to the hospital

Accident reporting shall be performed in accordance'with AMEC SOP HISP-1 .

In the event that an exposure to toxic or hazardous materials occurs the first responder to the
victim shall, as appropriate:

» Wash/rinse the effected area thoroughly with copious amounts of soap and water, then
provide appropriate medical attention. If eyes are involved, they should be rinsed for at
least 15 minutes using eyewash.
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• Move the exposed person to fresh air and provide medical attention.

» Provide medical attention for ingestion and puncture wound or laceration.

17.7 FIRE OR EXPLOSION
In the event of a fire or explosion; the local fire department will be summoned immediately (Section
17 .9 ) . Upon their arrival, the SHSO will advise the fire commander of the situation. If it is safe to
do so, on-site personnel may use fire fighting equipment available to control and/or extinguish the
fire and remove or isolate flammable or other hazardous materials which contribute to the fire or
inhibit control of the fire.

17.8 SPILL OR LEAK
In the event of a spill or leak (regardless of quantity), on-site personnel will:

1. Inform the HSM and Solutia PM immediately.

2. Locate the source and stop the spillage if it can be done safely.

3. Begin containment and recovery of spilled material.
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17.9 EMERGENCY CONTACTS
Emergency resources are as follows:

Local Police Department: Sauget
Cahokia

Local Fire Department: Sauget
Cahokia

Local Hospital: St. Mary's Hospital
100 North 8 th St.
East St. Louis, IL

Poison Control Center:
USE-PA National Response Center:

AMEC Contacts
E co Iog i ca I Project M a n ag e r:
Project Health and Safety Manager:
Corporate Health and Safety Manager:
Sauget Area 2 Group Contact
Project Manager:
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618-322-6507/6997
618-337-5080
618-332-6700
618-337-5080

Chuck Harrnan
Jeffrey Tasca
Denise Daggett, CIH

Steven Smith

618-274-1900
1-800-942-5969
1-800-424-8802

732-302-9500,6x1. 127
732-302-9500,ext . 106
858-458-9044

314-674-4922

17.9.1 Route To Nearest Hospital
Turn right on Mobile Street then turn slight right onto Monsanto Ave. Continue on Monsanto Ave.
for 0.3 mile. Turn left onto IL-3 for 0.9 mile. Take the I-70E/I-64E/I-55N ramp towards IL-
3N/Chicago/lndianapolis and! stay right at the fork in the ramp. Merge onto South 4th St. Turn night
onto East Broadway/IL-15 and continue for 0.3 mile. Turn left on North 8th St, the hospital is # 100.
The iroute to the hospital is also indicated on the map contained in Attachment E.
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17.9.2 Emergency Equipment
It shall be the responsibility of the AMEC SI-ISO to nnaintain the site emergency equiprnent in good
working order. Equipment shall be readily available, clearly identified by signs and/or labels, and
workers shall be trained in its use by the SHSO. Equiprnent maintained by the SHSO in the field
vehicle and boat shall include a first aid kit, and an emergency eye wash kit. The boat is equipped
with a fire extinguisher, signalling devices (e.g. , air horn, lights) and a cell phone.
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18.0 STANDARD PROCEDURE FOR REPORTING EMERGENCIES
The following information should also be provided to the Corporate Health and Safety and
Personnel offices in the event of an emergency.

1. Name of person making call.

2. Telephone number at location of person making call.

3. Marine of person(s) exposed or injured.

4. Information provided in medical data sheet (Attachment A).

5. Nature of emergency.

6. Actions already taken.

Specific accident reporting procedures are contained in AM EC SOP HSP-1.

118.1 FOLLOW-UP AND DOCUMENTATION
Before normal activities are resumed, on-site personnel must be prepared and equipped to handle
another potential emergency. The follow-up activities should be completed:

1. Notify appropriate government agencies as required (Reminder: OSHA must be notified
within eight hours if there have been any fatalities or three or more hospitalizations).

2. Restock all equipment and supplies.

3. Review and revise all aspects of the HASP as necessary to address future emergencies of
this type and new site conditions..

Investigation and documentation of any emergency response shall be initiated by the Field Team
Leader with assistance by the SHSO. This is important in all cases, but especially so when the
incident has resulted in personal injury, property damage, or environmental impact. The
documentation will be a written report and will be:
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1, .Accurate: All information must be recorded objectively.

2. Authentic: Each person making an entry must sign and date that entry. Nothing is to be
removed or erased.. If details are changed or revised, the person making the change
should strike out the old material and initial and date the change.

3. Titles and names of personnel involved.

4. Actions taken, decisions made, orders given, to whom, by whom, when, what, where, and
how as appropriate.

5. Summary of data available (air monitoring, chemical concentrations, etc.).

6. Possible exposure of personnel.

7. Copies of all the Supervisor's Accident Investigation Reports and Employer's Report of
Occupational Injury or Illness.
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19.0 PROJECT DOCU M1= NTATION
Site investigation information shall be documented with the use of the reporting forms and logs
shown in this section. The logs and records shall be the ultimate responsibility of the SHSO and
shall be maintained on-site for review. However, all! personnel shall be individually responsible for
completion of the information required by the logs. The health and safety logs and records,
included as attachments and summarized bellow, shall be kept on record for a period of no less
than 10 years by AMEC.

Plan Approval Signature Sheet Section 20.0

Site Map (Figure 2, URS Figure 1)

Daily Project Log Field Notebook

Site Monitoring Data Field Notebook

Training/Safety Briefing Log Field Notebook

Accident/Illnesses Reports SOP1 IHSIP-1 Forms

Record keeping for health and safety purposes will be in accordlance with the OSHA requirements

published in 29 CFR 19 10 , including medical examination reports, accident/injury reports,
exposure reports, and! records/certificates of the general and specialized! training courses
completed by each person employed on-site.
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20.10 PLAN APPROVAL
This HASP has been 'written for the use of AIMIEC employees and subcontractors on this project,
AM EC claims no responsibility for its use by others. The HASP' is written for the specific site
conditions, purposes, dates and personnel specified! and must be amended if these conditions
change.

Jeffrey Tasca

Project Health and Safety Manager

Charles Harman, PWS

Project Manager

Site Health and Safety Officer

TBID
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21 .0 HEALTH AMD SAFETY PLAN ACCEPTANCE

I have had the opportunity to read and ask questions about this HASP. My signature certifies that
I understand the procedures, equipment, and restrictions of this plan and agree to abide by them.

SIGNATURE* PRINTED NAME COMPANY DATE

This acceptance form is required for all routine site staff and subcontracting personnel. Visitors and non-
routine subcontractors are required to receive and sign the appropriate Health and Safety Orientation Form
located in Attachment F.
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Table 1
Maximum Const i tuent Concentrat ions in Soil

Saugct: Area 2
c&M^mifMHlMHt&&$*
VOCs
aenzene
chlorobenzene
ethylbenzene <
4-methyl-2-pentanone
toluene
1 , 1 , 1-tr ich loroethane
o-xylene
xylenes (total)
SVOCs
1 ,4-dichlorobenzene
1,2-dichlorobenzene
1,2,4-trichlorophenol
naphthalene
2-methylnaphthalene
N-nitrosodiphenylamine
pentachlorophenol
phenanthrene
fluoranthene
pyrene
butyl benzyl phthalate
benzo(a)anthracene
1,2,4-tnchlorobenzene
chrysene
phenol
di-n-butyl-phthalate
di-n-octyl-phthalate
bis(2-ethylhexyl)phthalate
PCBs
Aroclor 1 232
Aroclor 1 242
Aroclor 1 248
Aroclor 1254
Aroclor 1 260
Dioxins
2,3,7,3-TCDD
Metals
antimony
arsenic
cadmium
chromium
copper
cyanide
lead
mercury
nickel
selenium
st iver
thall ium
zinc

*8iteiO.lt
30 .8
58 9
167

7.69
29 .5
i . 4 1

6 1 5 . 4

1030
606
26.9
34.6
160
50

1620
230
74

282
3846
1 2 1 . 7
65.3
282

30.3
1871

0.00017

1 31

341

6.3
136

1 398

liSite'P^.

0 . 4 1 3

0.45

8 8 7
3 6 2 5

3.875
16 .25

15
526
3 9

>ii|'::Slt<»Q;fe

ibo" 1
790
250

2400

2300

1 200

900

1 1 00

70
360

16000

0.0033

17900
0 216

152000
3650
1630

195000
4 .9
371
59 9
30 2
0.89
9520

ftiSite'R***
5800

19000

4800

•/•!•? Sihs Si'%

450
93

990
12

620

200

490

1 500
310

20000

85
69
41

1 39

0.392
3 .5

327

all concentrat ions , in ppm

A - Soil sampling at Site R showed VOC concentrations ranging from 15 to 5800 ppm SVOCs
were found at levels rang ing from 0 017 to 19 ,000 ppm. Pest ic ides were found at levels rang inq
from 0 11 to 99 ppm and PCBs were detected at levels rang ing from 0 75 to 4 ,800 ppm Elevated
levels of arsen ic , chromium, lead, nickel , and mercury were also detected n Site R soils



Table 2
Project Organization and Roles

NAME PROJECT ROLE

Sauget Area 2 Sites Group

Steven Smith | Project Manager

AM EC Earth and Environmental, Inc.
Charles Harman, PWS

Laurie ( ineiding, CHP
J. David Dean
TBD
Jeffrey Tasca
Denise Daggctt. CIH

Project Manager
Terrestrial Field Team Leader
Aquatic Field Team Leader
SSI IO
Project II &S Manager (I ISM)
Corporate II &S Officer

PHONE NUMBER

314- -67T4922

"732-302-9500""" ' ""
732-302-9500

7 7 0 - 4 2 0 - 2 1 0 0

( 7 3 2 ) 3 0 2 - 9 5 0 0
( 8 5 8 ) 4 5 8 - 9 1 1 I



Table 3
Activity Hazard Analysis

Project Identification
Sauget Area 2

TASK
Aquatic Sampling (surface
water, sediment and biota
collection)

Terrestrial Sampling (vegetation
and rnacroinvcrtdbrai:e sample
col lect ion)

Location
Sauget and Cahokia Illinois

POTENTIAL HAZARDS
Exposure to Chemical
Hazards

Manual Lifting and Material
Handling
Cold Stress

Splashing

Sltps/Trip/Falls

Boating Operations

Exposure to Chemical
Hazards

Manual Lift ing, Material
Handling, and Hand Auger
Usage
Cold Stress

Slips/Trip/Falls

(Estimated Start Date
October 2001

CONTROL MEASURES
" Wear appropriate F3l-'f:
" Practice contamination avoidance
" Follow proper personal and sample
decontamination procedures.

* Wash hands/face immediately as
part of decontamination

• Wear chemical safety goggles 'when
handling chemical sample preservatives
and samples

'Avoid splashing. If inevitable, personnel
should stay out of splash radius.

" Wear chemical protective gloves (nitrile).
" Use proper lifting techniques
" Team lifting will be used for heavy loads
(> 60 Ibs.)

" Personnel must be aware of
sign/symptoms

* Personnel must drink plenty of fluids
* Practice cold stress prevention per HSP
* Use safety glasses or goggles; and
" All personnel should stay out of the
splash radius.

* Work areas and means of access shall
be maintained neat and orderly

" Even terrain will be utilized as unloading
areas

" Individuals operating boasts must be
experienced and qualified

" Boats are to be occupied during use by
not less than one qualified operator plus
one additional person.

* The designated boat operator will
provide a safely briefing to all boat
occupants prior to disembarking

* Maximum 'weight load for a boat will not
exceed manufacturer's specified capacity

* All persons on board will remain seated
except when sampling

* All gear will be stowed securely against
unexpected shifts.

" All personnel on board will wear a Coast
Guard approved Type II personal
floation devices.

" On-board personnel must be able to
contact shore either by cellular phone or
radio

'* Wear isppropriate IPI ' I - per HASP'
* Practice contamination avoidance
* Follow proper personal! and sample
dccontam i nation procedures

* Wash hands/face immediaitdy as
patlofdecoinitaminalkm

* Wear chemical saifcty goggles when
handling chemical simple preservatives,
amd samples

" Avoid splashing. If inevitable, personnel
should s,t:ay out of splash radius

" Hazard communication train inglh Use proper l i ft ing techniques
* Team lifting will be used lor heavy loads
(> 60 Ibs.)

* Personnel must he aware of siip,n7r

symptoms of cold stress
* IP'ersoniniel will drink plenty of fluids
' Practice cold stress prevention per HASP
' Work area.s and means of aicccss shall
be maintained neat and orderly

* E:veini terrain will be util ized as unloading,
areas



( mie4
Chemical Hazard Properties and Exposure Information

CHEMICAL
NAME/

SYNONYM

Aniline

Antimony

Arsenic (Inorganic
compounds)

Benzene

Bis(2-
eihylhexyhphthalate
Butyl benzyl phihalate

Cadmium

OSHA
PEL 1/
ACGIH
TLV2

5 ppm

0.5 rng/FTT

0.01 mg/rrr

0,5 rng/rn.3

0.5 pprn/1
Ppm

5 ma/nT3

ND

0.01 pprn
0.005. .
rriG/rrf

STEL3/
IDLH4

Ca ( 100 pprn)

50 mg/m"

0.002 rng/rn-7
5 rrig/rrr

1 ppm/
500 ppm

1 0 mg/m0/
5000 mg/m3

5 rng/rn"/
ND

9 rng/rn"

IP*
(eV)

ND

NA

NA

9.24

ND

ND

NA

LEUUEL"

1 1%/1 .3%

NA/NA

NA/NA

1.2%/7.7.8
%

0,3%/ND

ND

NA/NA

RELEVANT
EXPOSURE
PATHWAY

inh
Cor,

inh
Con

Inh
Abs
Con.

Inh
Abs

inh
Con
Inh
Con
Inh
Ing

SYMPTOMS !

Headache, weakness,
dizziness, fast heartbeat,
cyanosis'; eye irritant
irritant io eyes. skin, nose,
throat, and mouth.
Coughing, dizziness,
headache, and loss of
olfactory function (smell).
Uiceraiion of nasal septum,
dermatitis, respiratory
irritation, darkening of skin,
[care]
irritation oft eyes, skin, nose,
respiratory system;
giddiness; headache,nausea, staggered gait;
fatigue, anorexia, tiredness;
dermatitis; icarci
Irritant to eyes, mucous
membranes.
ND

Fluid in lungs, difficulty
Breathing, coughing, chest
tightness, headache, chills,
muscle aches, nausea,
vomiting, diarrhea, mild
anemia, [care]

PROPERTIES/ |
CHARACTERISTICS

coioriess to brown, oily liquid
with aromatic amine-like odor.
Solid below 21 °F
Silver-white, lustrous, hard,
brittle solid. Scale like crystals
or 3 dark-gray lustrous powder.

Metal Silver-gray or tin-white
brittle, odorless solid.

Colorless to ugnt-yellow liquid
with an aromatic odor. [ Note:
A solid below 42° F.]

Colorless, oily liquid with a
slight odor.
clear, oily liquid

Metal: Silver-White, biue-
tinged, lustrous, odorless solid

INCOMPATABILITIES/
REACTIVITIES

strong oxidizers, strong acids,
toluene diisocyanaie. alkalis

strong oxiaizers, acids, 1
halogenated acids

Strong oxiaizers, bromine, atide

Strong oxiaizers, nuondes.
perchioraies, nitric acid

Oxiaizers

strong oxiaizers, suirur. seienium.
tellurium

NA: Not appilcabie
ND: No data available1 OSHA PEL = OSHA Permissible Exposure Limit is a promulgated concentration that cannot be exceeded during an 8-hour time shift over a 40-hour work week.2 ACGiH TWA = Guideline not to be exceeded during an 8-hour time shift over a 40-hour work week.3 STEL = short-term exposure limit. Concentration not to be exceeded for 15-minute time-weighted average.4 JDLH = immediately dangerous to iife and health. Represents the maximum concentration from which, in the even of respirator failure, one could escape within 30 minutes without a respirator
and without experiencing any escape-impairing or irreversible health effects.5 IP = ionization potential. Given as a guideline to determine which lamp io use with a photoionization detector (PID) .
° LEL/UEL = lower explosive limit/upper explosive limit. Represents the upper and lower flammable limits in air at room temperature,7 Cyanosis = purple discoloration of skin due to lack of oxygen
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( ible 4
Chemical Hazard Properties and Exposure Information

CHEMICAL
NAME/

SYNONYM

ChioroariJJine

Chlorobenzene

Chlorophenol

Chromium fas Crot

dust)
Copper (dusts)

Cyanide

Di-n-butylphthalate

nirhlnrnhpp7finRS
( 1 ,2-; 1,4)

DicNoropheno!
Di-n-octviPhthalate

Ethyl benzene

OSHA
PEL1/
ACGIH
TLV2

5 ppm/
2 opm
1 0pprn

750 ppm
ND

0.5 rrig/rrf
1 rng/rrf
1 mg/mj

1 mg/m"
1 0 ppm

5 rng/rrf

1 ,2-: 50
ppm

1,4-: 75
ppm
ND

5 mg/rn"

100 ppm/
100 ppm

STEL3/
IDLH4

ND

1000 ppm

ND

25 mg/nr

100 mg/rrf

50 ppm

4000 mg/rrf

1 .2- : 200
Ppm

1 ,4-: 150
ppm [Ca]

ND
10 mg/m J/

ND
125 ppm/ 800

ppm

IP3

(eV)

ND

9.07

ND

NA

NA

13.6

LEL/UEL0

2.2/ND

1.3%/9.6%

ND

NA/NA

NA/NA

5.6%/40%

ND 0.5%/ND

8.98 9.5%/NA

ND
ND

8.76

1

ND
0.3%/ND

0.8%/
6.7%

RELEVANT
EXPOSURE
PATHWAY

inh
Con

inh
Con

inh
Con

inh
Con

Con

inh
Abs
Con

inh
Abs
Con
inh
Abs

inh
Con
inh
Con
Inh
Con

SYMPTOMS

Cyanosis, headache, redness
of skin, eye irritant, nausea.
vomiting. weakness,
convulsions
irritated eyes, skin, and nose.
Drowsiness and incoherence.

Cough, dizziness, headache,
labored breathing, sore
throat; skin redness; eye
irritant, thickening of skin
irritant to eyes, skin, and
lungs

irritant to eyes, nose,
pharynx, ana nasai
passages.
Asphyxiation, weakness,
headache, confusion,
nausea, vomiting, increased
rate and depth or respiration,
or slow and gasping
respiration.
Eye and upper respiratory
tract irritant

irritation to eyes, and nose.
Liver and kidney damage.
Skin Blisters: headache

Eye , skin, respiratory tract
irritation
Respiratory tract skin and

irritant to eyes, skin, mucous
membranes; headache;
dermatitis. narcosis
(tiredness), coma

PROPERTIES/
CHARACTERISTICS

coioriess to yellow crystals

Coioriess liquid with an airnond
like odor.

coioriess crystals with
characteristic odor.

Blue-white to sieei-gray.
lustrous, brittle, hard, odorless
solid.
Reddish, lustrous, malleable,
odorless soiid.

Coioriess or paie blue liquid or
gas above 73° F. Bitter,
airncnd like odor.

Coioriess to faiht yeiiovy oily
liquid

Coioriess to pale yellow liquid
with a pleasant aromatic odor./
Coioriess or white crystalline
solid with a mothball like odor.

INCOMPATABILITIES/
REACTIVITIES

Strong oxidizers, acids, acid
chiorides, acid anhydrides

—— 1strong oxidiiers

Oxidants

compound specific

oxidizers, alkalis, acetylene

nitrates, strong oxidizers, alkalis,
acids, liquid chlorine

white-Brown crystals i Oxidizers. acid chlorides, acid
i anhydrides

Light-colored, colorless liquid

Coioriess liquid with an
aromatic odor.

Strong oxidizers. acids, and alkalis

Strong oxidizers
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( b l e4
Chemical Hazard Propeuies and Exposure Information

CHEMICAL
NAME/

SYNONYM

Isopropanol (70%)

Lead

Mercurv (except
organomercury)

4-Methy!-2-
penianone
Nickel (metals or
other compounds
except nickel
carbonyl)
N-
nltrosodiphenyiarnlne
PAHs (as coal tar
pitch volatiles)
PCBs

PeritachlorophenoiI

OSHA
PEL'/
ACGIH
TLV2

400 pprn
400 pprn

0.1 mg/m3

0.05 mg/m"
Hq vapor:
0".05/0._1
mg/m"

Other: 0.1
ma/itr

50 pprn
100 pprn

0.015
mg/mj

1 mq/m3

ND

0.2 mg/m3/
0,2 mg/m3

n.fi mq/m3

1 mg/m"
0.5 mg/m3

0.5 mg/m"

STELV
IDLH4

2000 ppm

100 mg/m"

10rrig/nr

500 ppm

1 0 mg/mj

ND

ND/80 mg/m3

5 ma/m3

2,5 mg/m°

IPS

(eV)

1 0 . 1 0

NA

NA

9,34

NA

ND

ND

ND

ND

LEL/UEL6

2.0%/12.7
%

NA/NA

NA/NA

?/8%

NA/NA

ND

ND

ND

ND

RELEVANT
EXPOSURE
PATHWAY

inh

Inh
f"*riri

inh
Abs

Inh
Con

Inh
Con

inh
Con
Inh
Con

inh
Abs
Con
Inh
Abs

SYMPTOMS

irritation eyes, nose, throat;
drowsiness. dizziness.
headache; dry cracking skin.

Weakness, insomnia, facial
Bailor, irritated eyes, and
hypotension.
irriiaiiOR io eyes, and skin.
Coughing, chest pain,
difficulty breathing, bronchitis,
tremors, insomnia, irritability,
indecision, headache.
fatigue, weakness
Irritation io eyes, nose, and
sleepiness, coma,
Dermal sensitivity, allergic
asthma, and pneurnoniiis"
!"arc]

Eve irritant, skin redness,
skin edema. [Care;
Dermatitis, bronchitis [care)

irritation to eyes, chloracne.
liver damage, reproductive
effects, [care]
irritation to eyes, nose, throat.
•Sneezing. coughing,
sweating, headache.dizziness, nausea, vomiting,
difficulty breathing chest pain,
high fever, dermatitis

PROPERTIES/
CHARACTERISTICS

Colorless nquia wiin me oooi
of rubbing alcohol

A heavy, ductile, soft, gray
solid.

Metal; Silver-white, heavy,
odorless liquid

Colorless liquid with a pieasant
odor.

Metal: Lustrous, silvery
odorless solid

greenish crystals

Black or dark brown
amorphous residue

Coioriess to light colored
viscous liquid with a slight
hydrocarbon odor
Coioriess to white, crystalline
solid with a benzene like odor.
[fungicide]

INCOiVIPATABILlTlES/
REACTIVITIES

Stiony oxiuizers, aceiaiaenyoe.
chlorine, ethvlene oxide, acids.
isocyanates

Strong cxidizers. hydrogen
peroxide, acids

acetylene. ammonia, chlorine
dioxide, azides, calcium, sodium
carbide, iiihiurn. copper

Strong acids, sulfur, selenium,
wood and other combustibles.

Oxidizers

Strong oxidizers

Strong oxidizers. acids, alkalis

! Pneurnoniiis = infiarnrnaiiori of the lungs.
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( ible 4
Chernica! Hazard Propbiiles Exposure Information

CHEMICAL
NAME/

SYNONYM

Phenol

Selenium

Silver (metal dust and
soluble compounds)
2,3,7,8-
tetrachlorodibenzo-p-
dioxin
Thallium

Toluene

1,2,4-
Trichloroberizene
1,1,1-Trichioroeihane

OSHA
PEL 1/
ACGIH
TLV2

5 ppm
5 pprn

0.2 rtig/rrr
0.2 mg/m3

O.lrng/rrf
0.1 rng/rTf

ND

0.1 rrig/rrr
0.1 mg/m3

50 pprn
[skin]

5 pprn

350 pprn

STEL7
IDLH4

250 pprn

1 mg/m"

lOrng/FTT

ND

1 5 mg/m"

150 pprn/
500 pprn

ND

700 Ppm

!P&

(eV)

8.5

NA

NA

ND

NA

8,82

ND

11

LEUUEL"

1 .8%/8.6%

NA/NA

NA/NA

ND

NA

1. 1%/
7.1%

ND/6,6%

7.5%/12.5
%

RELEVANT
EXPOSURE
PATHWAY

Inh
Abs
Con

Inh
Con

inh
Con

inh
Abs
Con
inh
Abs
Con

inn
Abs
Con

inh
Con

inh
Con

SYMPTOMS

irritation to eves. nose, and
throat Weakness, muscle
aches, pain, dark urine,
cyanosis , skin burns,
dermatitis, ocnronosis3,
tremors. convulsions,
twitching.
irritation to eyes, nose, and
throat Vision disturbances,
headache, chills, fever,
bronchitis, dermatitis, skin
burns
Blue-gray eyes, nasal
septum, throat, skin irritation,
skin ulceration.
irritation to eyes, skin,
mucous membranes, thermal
skin burns, headache, sore
throat.
Ptosis10, strabismus",tremor, chest pain and
tightness, pulmonary edema,
seizures, uncontrolled
movements, psychosis, hair
loss, numbness in legs.
irritant to eyes, nose; fatigue,weak, confusion, euphoria,
dizziness, headache, dilated
pupils, tearing eyes,
nervousness, muscle fatigue,
insomnia; dermatitis
irritation to eyes, skin,
mucous membranes

irritation to eyes, ana skin.
Headache, lassitude, CNS 12

depression, poor equilibrium,
dermatitis. cardiac
arrhythmia: liver damage

PROPERTIES/
CHARACTERISTICS

Coioriess to iighi pink
crystalline solid with a sweet
acrid odor.

Amorphous or crystalline red to
gray solid

Metal; white lustrous solid

Coioriess to white crystalline
solid

Appearance and odor vary
depending upon the specific
soluble thallium compound..

Coioriess liquid with a sweet
pungent, benzene-like odor.

Coioriess liquid or crystallinesolid (below 63 F) with an
aromatic odor.
Colorless liquid with a miid
chloroform like odor.

INCQMPATABlUTItS/
REACTIVITIES

Strong oxiaizers, caioum i
hypochiorite, acids |

Acids, Strong oxiaizers. chromium j
irioxides, potassium bromate, |
cadmium |

Ethyleneimme, acetylene,
hydrogen peroxide, bromoazide,
chlorine trifluoride

- — —————————
Strong osidizers

Acias, acid fumes, oxidizers. steam

| N D

5 Ochronosis = pigrneni deposits In the cartilages, ligaments, and tendons associated with aikaptonuria (aikaptons in urine).10 Ptosis = sagging organ or parts, e .g . , drooping upper eyelid1 ' Strabismus = inability for one eye to focus for binocular vision
'z CMS = central nervous system
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( sble 4
Chemical Hazard Properties and Exposure Information

CHEMICAL
NAME/

SYNONYM

1 ,2,4-Trichiorophenol
Xylenes (o, m, p)

Zinc (as zinc- oxide)

OSHA
PEL 1/
ACGIH
TLV2

ND
100ppm/
100 DDiTi

5 mg/mj "

STEL3/ ! IF=

IDLH4

ND
1 50 ppm/
900 ppm

1 0/500 mg/rrij

5 rrig/rrr |

CeV)

ND
8.56 (o,
8-44(p)

NA

LEUUEL"

ND
rri.p:
I . I - / 0 / / . U 7 0

o:
0.9%/6.7%

NA/NA
1

RELEVANT
EXPOSURE
PATHWAY

ND
Inh
Abs
Con

SYMPTOMS

ND
irritant ic eyes, skin, nose,
tfiroat dizziness, excitement.
drowsiness, incoordinaiion,
staggering gait; dermatitis

!
Inh irritant to eyes, skin., upper

respirator.' system, couqhinq.

PROPERTIES/
CHARACTERISTICS

ND
Colorless liquid with an
aromatic odor

White, odorless solid

1

INCOMFAlABILI i lES;
REACTIVITIES i

NU

strong oxiaizers, strong acids

water
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TABLE 5
Wind Chill Factors

Local Temperature, °F
Wind 32 23 1,4 5 -4 -13 -22 -31 -40 -49 -58
Speed
(mph)

Eq u i vale nt Tern pe ratu re, °F
Cairn 32 23 14 5 -4 -13 -22 -31 -40 -49 -58
5 29 20 10 1 -9 -18 -28 -37 -47 -56 -65
10 18 7 -4 -15 -26 -37 -48 -59 -70 -81 -91
15 13 -1 -13 -25 -37 -49 -61 -73 -85 -97 -109
20 7 -6 -19 -32 -44 -57 -70 -83 -96 -109 - 1 17
25 3 -10 -24 -37 -50 -64 -77 -90 -104 -117 -121
30 1 -13 -27 -41 -54 -68 -82 -97 -109 -123 -137
35 -1 -15 -29 -43 -57 -71 -85 -99 - 1 13 -127 -142
40 -3 -17 -31 -45 -59 -74 -87 -102 -116 -131 -145
45 -3 -18 -32 -46 -61 -75 -89 -104 -118 -1132 -147
50 -4 -18 -33 -47 - 6 2 - 7 6 -91 -105 -120 -134 -148
LITTLE DANGER FOR CONSIDERABLE VERY GREAT DANGER
PROPERLY CLOTHED

PERSONS DANGER

Maximum danger of Danger from Flesh may freeze within 30 seconds
false sense of security freezing of

exposed flesh
within one minute

Trenchfoot and immersion foot may occur at any point on this chart
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TABLE 6
Sauget Area 2 Sites

Health and Safety Plan
WORK/WARM -UP SCHEDULE FOR FOUR-HOUR SHIFT

Air Temp. -
Sunny Sky"i-
(approx.)

-15" to -19°
-20° to -24"
-25° to -29°

-30" to -34tr

-351: to -39"

-40° to -4 4~°

-45' & below

No Noticeable Wind
Max.
Work
Period

norm.breaks
norm.
breaks
75 rnin.

55 min.

40 rn in .

30 rnin.

No. of
Break

S

1

i

2

3

4

5

Non-emergency work
should cease

5 irnph Wind
Mlax.
Work
Period
norm.
breaks
75 rnin.
55 min.

40 min.

30 rnin.

No. of
Break
s
1
2
3

4

5

Non-emergency
work should

cease
1
I

10 irniph Wind
Mlax,
Work
Period
75 rnin.
55 mini.
40 rnin.

30 min.

No. of
Break

is
2
3
4

5

Non-emergency
work should cease
i
I

I

15 in phi Wind
Max.
Work
Period
55 min.
40 nnin.
30 rnin.

No. of
Break
s
3
4
5

Non-emergency
work should cease

I-
I

I

I

20 implh Win
Max. No.
Work Bip.i\
Perio
d

40 4
min.
30 5
min.
Non-emergen
work should

cease
I

I

I

I

MOTES:

1. Schedule applies to any 4-hour work period ywith moderate to heavy work activity, with warm-
up periods in a warm location and with an extended break (e.g., lunch) a the end of the 4-hour
work period in a warm locations;. For light-to-moderate work (limited physical movement): apply
the schedule one step lower.

2. TLV applies only for workers in dry clothing.

Source: ACGIHI TLVs and BEls. 1992/1993



Table 7
Type and Frequency of Air Monitoring

TYPE
Background:

Perimeter:

Personnel:

Area:

Environmental:

MINIMUM RECOMMENDED FREQUENCY
Once per day in the work area and perimeter using direct-reading
instruments, prior to any intrusive activities or equipment startup.
Once per hour using direct-reading instruments during intrusive
activities.
At least twice per day in the breathing zone of those with the
highest anticipated exposure during intrusive activities.
At least twice per day in each work zone and at the onset of any
new intrusive activities, or at new locations.
Periodic field screening of selected samples as per the Sampling
and Analysis Plan.
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Table 8
Adtion Levels for Change in PIPE

EQUIPMENT
PIC)

ACTION LEVEL
>5 pprn sustained for
greater than 5 minutes

ACTION TO BE TAKEN
Upgrade to level C

PID >50 pprn Upgrade to level 6
>500 ppinn Stop all work activities, evacuate the

site and call proper authorities.
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ATTACHMENT A

MEDICAL DATA SHEET



Sauget Area tes
Final S/re-Snec/ffc Health & SaA /an

S»es 0, P. Q, R, SRevision 0
May 17, 2001

DATA
This brief Medical Data Sheet wiii be completed by ai! onsite personnel and wii! be kept in the support zone by the Site Health and
Safety Officer during the conduct of the site operations. Completion of this form is required in addition to compliance with the
Medical Surveillance Program requirements. This data sheet will accompany any personnel when medical assistance is needed or If
transport to a hospital facility is required.___________________________________________________
Project: ___
Name: Home Telephone:
Address
Age: Height: Weight:

! Blood Type:
| Emergency Contact:
Drug or Other Allergies:
Particular Sensitivities
Do you wear contacts?
Provide a checklist of previous
illnesses
Exposure to Hazardous Chemicals
What medications are you
presently using?
Do you have any medical
restrictions?
Narne/Address/Phone Number of
Personal Physician
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Final Site-Specific Health & Safety Plan

Sites O, P. Q, R, S
Revision 0
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INCIDENT REPORT



. . STANDARD OPERATING PROCEDURE
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1
EFFECTIVE DATE

2/18/97
REV IS ION MO.

APPROVAL

" F Lt ACCIDENT INVESTIGATION

1.0 INTRODUCTION

Accident investigation is a useful tool for discovering the cause(s) of an accident and to
prevent future accidents. A thorough investigation of the contributing circumstances that.
might have caused, an accident (including both injury accidents and non-injury accidents
[incidents]) is crucial. The real or potential extent of injury or property damage dictates
the thoroughness of the investigation. Causative factors are then evaluated, to determine
the appropriate corrective action. Detailed corrective action information is provided in
the Injury and Illness Prevention Program, Volume I, of this manual.

Accident, investigation is not to be confused with injury or illness reporting (discussed in
SOP A-3, Injury or Illness Reporting).

2.0 SCOPE

This procedure applies to both accidents which occur in office operations or field jobsites.
This procedure pertains to accidents involving OEES personnel, personnel subcontracted
to OEES, and visitors, including clients, -who may work on or visit OEES jobsites.

OEES reserves the right to investigate and document any accident involving a
subcontractor.

3.0 RESPONSIBILITIES

3.1 CORPORATE HEALTH AND SAFETY DIRECTOR (CHSD)

The CHSD manages an accident investigation, either parallel to or in conjunction with
the Project Manager (PM)/Supervisor, as the circumstances warrant. In instances of a
severe injury or fatality, or a potentially catastrophic near miss, the CHSD will
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investigate and report to the Executive Vice President of Operations. The CHSD serves
in an advisory capacity for all accident investigations. The CHSD also periodically
analyzes the accident investigation data for the purpose of identifying underlying causes
and general patterns.

3.2 HEALTH AND SAFETY MANAGER (HSM)

The HSM is responsible for initiation* and oversight of accident investigations.
Depending on the breadth of the investigation, the HSM may conduct the accident
investigation.

3.3 PM/SUPERVISOR

The PM/Supervisor is responsible for conducting accident investigations relating to
projects or activities under his/her supervision. The PM/Supervisor is also responsible
for ensuring that corrective actions (identified through the accident investigation) are
implemented within the targeted time frame and that the appropriate Injury/Illness or
incident reports axe made.

3.4 HEALTH AND SAFETY COORDINATOR (HSC)/SiTE HEALTH AND SAFETY
COORDINATOR (SHSC)

The HSC/SHSC shall assist the PM/Supervisor during accident investigations and shall
verify the PM/Supervisor's findings.

3.5 EMPLOYEES AND SUBCONTRACTORS

Employees and. subcontractor employees are responsible for cooperating with accident
investigators during the investigation and for being truthful and. answering questions to
the best of their recollection. Employees and subcontractor employees shall also comply
with corrective action recommendations within the targeted time frame.
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4.0 GOALS OF ACCIDENT INVESTIGATION

The PM/Supervisor should make a personal investigation of all accidents because:

• An investigation is the best way to determine the true cause of an accident.

•• The PM/Supervisor should know what the employee was doing, the proper
'way to do it, and what the employee probably did or did not do to cause the
accident.

» The PM/Supervisor Is best qualified to evaluate the information gathered and.
determine the cause of the accident.

•• The PM/Supervisor has the authority to investigate the accident and. initiate
corrective action.

5.0 INVESTIGATIVE PROCEDURES

The PM/Supervisor shall conduct an investigation of all incidents, injuries, and. work-
related illnesses; talk with the victim and/or co-workers who witnessed the accident or
conditions; and examine the doctor's medical report if available. Each investigation shall
be conducted as soon after the accident/incident as possible. Delays of even a few hours
can allow for the destruction/alteration of evidence (whether intentional or unintentional).

Fairness and impartiality are essential during the investigation. The purpose of the
investigation is to obtain information and prevent a recurrence of the incident/accident,
not to place blame.

5.1 REPORTING

The PM/Supervisor shall report, verbally and in 'writing any injury, illness, or incident on
the appropriate forms and to the appropriate parties as defined in SOP A-3.
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5.2 INVESTIGATING

The investigation phase of the accident investigation procedure is initiated in response to
reports of an accident (either injury or non-injury). Important information that should be
obtained through the investigation include:

• Project
» Location of accident

Employee(s) invo 1 ved
• Narrative description of the accident

Equipment associated with the accident
Task being performed when accident happened

"• Time factors (e.g., time of day, hours into shift, type of shift)
Preventive measures

• Characteristics of injury or property damage

5.2.1 Interviewing

After reviewing the Supervisor's Report of Injury or Illness, First-aid Incident: Report,
and/or Incident Report, or after verbal report of an accident, the PM/Supervisor and
HSC/SHSC shall interview individually all witnesses to the accident. It is recommended
to prepare a set of questions and ask each witness to answer the same questions. The
details of the interview shall be recorded, on the Accident Investigation Interview Report
(Attachment 1). The completed form shall be forwarded to the appropriate HSM, office
HSC, SHSC, and CHSD.

5.2.2 Identifying Causal Factors and Corrective Actions

The PM/Supervisor shall, identify contributing factors to the accident using the National
Safety Council's Guide for Identifying Causal Factors and Corrective Actions
(Attachment 2). Completed guides shall be forwarded to the appropriate HSM, office
HSC, SHSC, and CHSD.

Possible corrective actions are suggested on the guide, but keep in mind that these are not
the only possible corrective actions that may be implemented.. The recommended (and;
mandatory) corrective action(s) will be decided upon by the PM/Supervisor, with the
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assistance of the HSC/SHSC and CHSD ('when necessary), and slated in the appropriate
column of the guide.

Corrective actions will be selected based upon effectiveness, cost versus benefit,
feasibility, reliability, acceptance, effect on productivity., time required to implement, and
any other factor deemed significant. Corrective actions can be monitored for
implementation and completion using the Corrective Action Program Schedule
(Attachment 3). •

5.3 ANALYSIS

The CHSD periodically analyzes the accident investigation data, for the purpose of
identifying underlying causes or general patterns. The analysis will also identify
inadequate policies, procedures, or management systems that are not always readily
evident when reviewing each individual accident.

5.4 DOCUMENTATION

Accident investigations will be documented using photographs and by sequestering faulty
tools and equipment that were involved, as well as by completing the appropriate forms
(see Section 6.0, Record Keeping).

6.0 RECORD KEEPING

An Accident Investigation Interview Report (Attachment 1), Guide for Identifying Causal
Factors and Corrective Actions (Attachment 2), and Corrective Action Program Schedule
(Attachment 3) will be completed for each work-related incident, injury, or illness that
occurs.

7.0 REFERENCES

Fed-OSHA. 1997. 29 CFR 1904, Recording and Reporting Occupational Injuries and
Illnesses.

Cal-OSHA. 1997. 8 CCR 3203, Injury and Illness Prevention Program.
National Safety Council. 1997. Accident Prevention Manual for Business and Industry:

Administration and Programs. 10th eel.
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8.0 ATTACHMENTS

1. Accident: Investigation Interview Report:
2. Guide for Identifying Causal Factors and Corrective Actions
3. Corrective Action Program Schedule



ACCIDENT INVESTIGATION
INTERVIEW REPORT

Name of Interviewer:
Department of Interviewer:

Name of Interviewee:
Department of Interviewee:..

Project:.
Project activity during this shift -
Accident date: __——————
Date accident was reported?-
Any injuries involved? Yes Gi No

.... Time shift began:. a.m/p.rn.

Time of accident: - a.m/p.Tn.

Location of accident: (include address, city, county, zip code):

Name of witnesses: ••

What was/were enrnplbyee(s) doing when accident'occurred? Be specific (I.e., walking,, lifting, operating machinery, etc.)?

Please describe fully the events that resulted in the accident. Tell what happened and how it happened. (Do not describe
the nature of the injury or property damage.).

What machine, tool, or object was' most closely connected to the accident? (e.g, machine employee struck against or whichstruck him, vehicle employee was driving)?

Mature of injury or property damage.

Additional Information or drawings can be included on the reverse side ol this form.
Forward completed form to the appropriate HSM, office HSC, SHSC, ana CHSD.

Health & Satety/Forms/AocKtent inv Interview Report
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OGDEN GUIDE: FOR IDENTIFYING
CAUSAL FACTORS and CORRECTIVE ACTIONS

Project/Department:
Accident Date/Time:

Investigators:
Date/Time of Investigation:

PART I •• EQUIPMENT
Answer questions by placing an x in the appropriate box or circle (Y.Yes, N..No)

O ["] 1I •<> W*S A HAZARDOUS CONDmON(S) « CONTRIBUTING FACTOR?L "
CAUSAL FACTORS

p. r—1 1.1 Did any deie^ to equipment/
""' "B" hazardous ccncMicinW

CCMMimE-NTS CORRIECITCI- ACTKWBS;

12 Was the hazardous coocM»c«i<s>
recognized?
It yes;, answer A and B. If no.
proceed to 1-3

D O1 H

n oV N

D OV H

g o
° 9
g 9
n o«' H

9
O i—| 1.8 Was substitute equipmenl/tool((VL-J ni£ii!e<i£Lii us^Bd in ipJaM! cd' O3rr»ct

A. Was tin; hazardouscondition(s) reported?

B. Was employees} informedof the hazardous OMXWioni s)
and the job procedures tordealing witti 1 as: an interim
measure?

1.3 Wts there in equipmentinspection prc«:i>cbjn)(s> to iMEtttttw>iazardausconrjlion(s)?

i .4 Did the enisting equipment»i-i:«5(;Don proc»cliui'i!<s)<3«i<e(the hazardous eomftion(s)7

Wat; (hie cnrrocl. oq|ij«ni(int/
'

•I .6 Was 'Hie corned «()uipnn»n«cnl(siy

1.7 Diet «nfto)«««(!i) Know when to

one?

9 1 .9 tod(!S) cieal E: qperatcr stress crtivmi'ays ci:«r;(«r (unit?

O i—i 1 . 1 0 Orel the general design or qualityI_I of the equipmenviool(s) contribute'' M to a hazaraous condition?
1.H List other causal ladorsn\_} "Commenr oafcunin.

F'!«i:crtri job hazard Jjuyysis.hmprcwi !<l)[<<3)r,pls :oiity torei:o;ni!is toasting or potenttaJ
(•)in;<ii!«ii, us rozpjineo. 110 cketocitazM. Hwtieir inly ahunga or
rnMxHcsailicm ol <equi|>nRnriiiil<>c<(sVrnaUnil.
1'irtin «n;ilk)y<B«g; in n:(>c«1jr«;
pnocEMkjrni. Stress incMua)acoe«tiince at raspcrabil'^.

itmaaiKK. Hetxm supwvisary
onnpkc^EM: cxmrr«jm:sr»on:;. t;«<(!
aclicHi to iismcivf! or rninimi;:«
Dwis<ci(pi anil adopt p«>c<ic>ji(:s.(loinBdteiiip^lis;.Eii: knBtpMBOUori jFy^F; to iint!«:t taxanloun contorts.

«cr-«[>ni,jrr: as nsquiind. Irrprom;«rr l̂c »̂E! ability to detect detectsarid hEi;:anck:u!; omdiliom. Ovin;« <:<:>prociiciure as nsqur ncL
SpacMjr OCITIBCI ac|uip»!rt«oi3((syniEitisriEil In job proaKlurns.

miiUs-ijiL Win a^airal ue» of
:sutasti1tut«s n ](H:i prccEMUrEss and 'n

Review hurnan taokoRi enc^neerinc;pincipilte Altsf <;cfjif«TO»it/lcol(s! IDimiikii it more: e:<iip>ati:ie i««1h tiurrsncaptablity and Iraitalicnsi. DKWipuntasng prooaduies andspEKitcaliorts. Owclioul new 'cqiipners

aileiria .tn wxkesi. :jtajicl.aji3!».atiorvs.. and r«;utat
new criteria as required.

IFtEECOMMiNIKDCORRECTIVE ACTIONS OOMPI.E:1X)N 1MT1:

SOURCE: National Safety Council, Accident Prevention Manual for Susiness and Industry: Administration and Programs. 1988
Health & Safety/Forms/Causal Factors ID Page 1
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PART :2 •• ENVIRONMENTAL

u un * MI 1N| iipprcpiiilit tm « cinslii i[Y..Y4hi. NL-to)
[""] !-" **** ™c LOC*TOlWOSmON « EQUIPMimT/MATERlALSrSMPLOYSl?) A COHnillMJTING FACTOR ?

CAUSAL FACTORS COMMENTS CORRECTIVE ACTIONS COmBCTrvS^ACrnNS TAFKSET
[""1
lii

aitttirtaaaiiciVEicniJonal Pnrlcinm job Hazard analyses. • Rwrigwjob [>rn:»dlurosL Cliiinqiita lotaglisn.pcisiBari: or tagrouf ciMhEiigquiEiinnnrilL

(""( (") 2.2 Was «>e hazardous condition(s)T if necognaecr?
If yes. answer A and 13. If no,proceed lo 2.3

Perform jab tazim aigt^sa. bnpraw
or ipotenliiyi luLEiirdauai ooviNicin&PiovidEi l«st oqujpmM, !cs rEquiixl, la<)(«:<:! hazard. l:l«»ew arpy diitmje vrt>c<]if«;;iton ol s>3ui:ii>enlfb:oli;s)/rnaiteriail.

OB'

I IV

g
g

A. Was the hazardouscandfanW reported?

B.Waaamptoye^s)infbrrnedof fte job procedure torctesilntj with fhe hazardousconcMion ;cs inn interim action?

i in '(faringprc>ci>cijii'i!& Stress incinfkjkiiil

naview jet [>r:c«ajc«s far Hazardaw:«cUJi<«- HK.KMI sucnaivegcK^

4l«IW<«)Cinilrjr0l'tr»EI
!L 3

i!.4 Was tie tiazardous condffiona-iaatei) CP^ Fa locmion/pasillorioil U(|.<[>ni<>rri;iriaa«n.jJ «i<al)le lo
amployecKs)?

employee communicators Takeaction lo remove or minimize hazard.
Review )ob fnro.CEidur.Es! said insfcuclicn.;. ctarricacleEt.bEii'riers,

D Or li9 g 2.6 Were environmental eonditicns aoantrbulnci Siclor ((:«' (>).jji>:*«,iliirrinajicii, rnigw tevEto, :aircontaminant, ternperahiremvetnes, witiatun. vici-atiwv

Cftange lighting or limit I- increasevisibility oil equipment. Provide C|jaro-rate, barricades, barrier waining lights.signs, or signals, floor stripes, etc.
Review workspace requirements antmodify as required.
Monitor, or periodically checklaiivironnienrial conijrbores as required.Chtidt rie:tJt; itgainsi a:oBptat>ie h;wts.nilate acAon lor ino'j; Icurid

<Conmerroolurm.
PART 3 - PEOPLE

0 D " ««™E JOB mOCEDUIKCS) USED A COHTRIBUTMa FACTOR,
CAUSAL FACTORS COMMENTS

. . .g (") 3. 1 • : Was «>E» !l -matton or trnonaiii ; igrociacluna fruk;si]> to this; jcto ''
"

O:>FlRI:C'riVI: ACTIONS
F'Ertjrrn job hacEanclarKal^»sauxlckavEtopi !>ailk; >:t) :rooe<)n IB:L.

ra=o:)M1ME1«;0CORRECTIVE ACTIONS TARGETCOMPLETION DATE

PI ("Yr V:

• • • •

«h««. K'BMBi'A. B. ar«5lC'»n<v.proowrjwaz. ' : - • • ; / ; . : ' • . ; ; : •

.i|tr»«dden«;

jcb^nceduns.

. . .'cadewphrjeeW device torn- D«tE!iri])in« wrry. EteouiasfB ill!mptoyEiiBiSb r«:orl pioMirrs witli anestablished pPCN:ectjr«to EupEntsion-RIWM >3b pmceslm ant mxOy Snecessary :Couresel or ic

f ] (") 3.2 Was emptayeeW mentaly and~r N physcalty capable olpertorming
me job?

."if prooictuii! toe dBBeuK to perform(for !«;»n[)ki. KKf.Kwn

Fteview (!inploi«:i; rEqurerrnents for Diejob. Improve employee selection.n>mwE! or DansfET ernpte^eest vnfto aretemporarily, either rrentaly or physcaly.incapable of pertorming the job.
Qiarige 'job tiKigr. an: procE«kjre?s.

Charge jot) design arai prc«:w:lurKs.O I I 3>l bi ** '* structured lo encourageV TT Of require deviation from jobprocedures (for example, incentive.piecework, worlk f>a<:e'7
(") :2Ui Ustottet causal factors in

(") r~| 3.6 WAS LACK OF PERSONAL PROTECTIVE EQUIPMENT OR EMERGIEIMCY EQUIPMENT A CONTRIBUTING FACTOR IN THE INJURY?
Y "ii"

SOURCE: National Satety Council. Accident Prevention Manual for Business and Industry: Administration and Programs. 1988
Health & Safety/Forms/Causal factors ID Page 2



PART 3 - PEOPLE (Continued)
Answer questions by placing tin .r m thug appropriate ta( of cireUi (Y-Yes. M..MOI

CAUSAL. FACTORS COMMENTS
NOTE: THE roumRNQCMUSAl MCTIOM RELATE TO TMEi IHJUIlr.

3.7

GOFiniEcmiE: ACTIONS oofiFii-criviE: ACTONS TARGETCOMPLETION DATE

•r V prHiictSHi^iiipr^iiitSF'Pi;)

II j«as, amainr «. B. ignd C. If no,

D (~> •''^•^-•SPS**1''*

D O ifl Was «w F>F>E: uuil pr«:.3<1y
y ^f 'wt»E«i the injury occurat?

n

pwcjuagdh!) ind i:l»b:l]iilion |m:<:»jij

MwnnirNi i.liy land IgiMi ll[i:«i:|)rn(<!igoa'on. linnpkgniiint procn()i.ingn to'moniior tnd ontoon MW at F'F>E:.
Bgiuiimr F'F'fE rnc|uiriim<inbi. CluicliiFtgiiiJiiRClii, .gpEicilicttlion,, an31 (agHlilcEMiciini

Sl ^:<sc3lie«3 Icr ll«s fee (lor euniplei,«n«<t)fm<:y iMmorgi, eyiawia&ri
IPnovicle' (>rr»B«)«>r.:y equvinEiit asiigquiraij.

II (is:: <grm«r tr« itHmtiog. II no.[>rc>:«(«: to Pait 4.
D (~)
6 9g o

0

9 g
9 9
9 g
n 9
D 0Y N

D 0V Ml

o n

A, Was emergency equipmentnattily aOTiilafcte?
B. Was emergency equipmentproperty aieon
C. Dial arnergancy equipment

•unction property?

*M %££?£!£!"'"

Instaill eiiierr|Eii<:y oquprrKgnt ail:apprtupraKi locations.
N;:ipor;U! LIS« of !»non;<!r>:y e«)i.iprn<9ri!in }<ci> prociactLiiias.
{Islablish ingpoOtiorLlnonitoriiig giystern
mmeaiatt! repEii of dkifEKts.

PART 4 - MANAGEMENT

1.0 WAS A MANAGEMENT SYSTEM DEFECT A GONTIFMEIUTWG FACTOR?
POSSIEILE MiCQ<MMaEN[)l:»i TAHGEfTMUSAL FACTORS OOMMEMIISi OORIFIE-CTIVIE ACFIOM!! CORHlECnviE! ACTIONS COMlPUniKON CiMlE

• . ' . • •

•l.;> Was ai«r« a tEiikre: by !>L^«rvnKionto< (Meet arconrecl d<w;«sorc; f-:«n
«t) pi:oE>3iirE!?

43 Was !t"<>'<> a. !Bup(irri9»r/«nnptev»E!nNiiiwcfhaEEEi'd&aiidjpb : i :

pixEidUreg; Icr laite p«rlcrni«d«iiii!C(.Kir(By •' (W.:t a^plicE l̂E) to Eill

4.4 Was supervsor responsibility andEi:<xunt*tiility i)f'f no:l ar>:
understood?

4.5 Wats •ufwtia- afcqitlirtt brairtEiJ
iicoiiarr! prwinamiori?

4.E > Was trwi; a failure to initiate
corrective action tor at known

: . Hmproma-:giiiip«r«i!»crciK«t>nrylrilituaant ;

F<(ni«n tab htaata arailysiis and ,«t>
nnnillanng. Comet dwiatang:.
Eigdnblah ai pronaclm that rociuirwg. anniEw oMiananlg; arid jatiprooadurEn(fnnot«iw. aOSortg) lcirt»!!k»p<iriom<Kl

Define tinnj o:nirrnun>catE! su^E<v»orr<>5(x«si:<lriy and atx:aiirnbaMly. IIJM lor

^tJS^S^SS!'*
Rewew management safety policy andli"/(>l o( nst: acogptEiincEt. IE:stiib4t5li

O

hacardcu!; condition ma;
caitrilbutw:! to id

4.7 List oUier causal lactors in•Commenr cokmn.

prc^aMty of *&currence, l:
prcuedure aril reiiportgjbilily to imtliate
and carry cxul ccn'ertw aOioni>. Monitor

i — i
ITI-WI IS A CAUSAL FACTOFf
ITEEM IS I«:>T A CAUSAL FACTOR

SOURCE'; National Satety Council. ,to»:tori( Prevention Manual tor Business and Industry: Administration and Programs, 1988
Health & Safety/Forms/Causal Factors ID Page 3
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ATTACHMENT 1
ACCIDENT INVESTIGATION INTERVIEW REPORT
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CORRECTIVE SCHeuULc

LOCATION:

ATTENTION: DATE:

DATE ASSIGNED DATECOMPlETtO

OGDEN
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SYSTEM.

J.T. Baker SAF-T-DATA(tm) Ratings (Provided here for your
convenience)

Health Rating: 1 - Slight
Flamrnability Rating: 4 - Extreme (Flammable)
Reactivity Rating: 2 - Moderate
Contact Rating: 1 - Slight
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER
GLOVES; CLASS B EXTINGUISHER
Storage Color Code: Red (Flammable)

Potential Health Effects

In halation::
Inhalation of vapors irritates the respiratory tract. May cause coughing,
dizziness, dullness, and headache. Higher concentrations can produce
central nervous system depression, narcosis., and unconsciousness.
Ingestion:
Swallowing small amounts is not likely to produce harmful effects.
Ingestion of larger amounts may produce abdominal pain, nausea and
vomiting. Aspiration into lungs can produce severe lung damage and is a
medical emergency. Other symptoms are expected to parallel inhalation.
Skin Con tacit:
Irritating due to defatting action on skin. Causes redness, pain, drying and
cracking of the skin.
Eye Contact:
Vapors are irritating to the eyes. Splashes may cause severe irritation, with
stinging, tearing, redness and pain.
Chronic Exposure:
Prolonged or repeated skin contact may produce severe irritation or
dermatitis.
Aggravation of Pre-existing Conditions:
Use of alcoholic beverages enhances toxic effects. Exposure may increase
the toxic potential of chlorinated hydrocarbons, such as chloroform,
trichloroethane.

4. First Aid Measures
I! n ha II at io in:
Remove to fresh air. If not breathing, give art i f i c ia l respiration. If breathing

http://www.jtbaker .com/msds/a0446.htm 02/08/200 1
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is difficult., give oxygen. Get medical attention,
Ingestion:
Aspiration hazard. If swallowed, vomiting may occur spontaneously, but
DO NOT INDUCE. If vomiting occurs, keep head below hips to prevent
aspiration into lungs. Never give anything by mouth to an unconscious
person. Call a physician immediately.
Skin Contact:
Immediately flush skin with plenty of water for at least 15 minutes. Remove
contaminated clothing and shoes. Get medical attention. Wash clothing
before reuse. Thoroughly clean shoes before reuse.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting
upper and lower eyelids occasionally. Get medical attention.

5. Fire Fighting Measures
Flash, point: -20C (-4F) CC
Autoignition temperature: 465C (869F)
Flammable limits in air % by volume:
lel:2.5:;i iel: 12 .8
Extremely Flammable Liquid and Vapor! Vapor may cause flash fire.
Explosion:
Above flash point, vapor-air mixtures are explosive within flammable limits
noted above. Vapors can flow along surfaces to distant ignition source and
flash back, Contact with strong oxidizers may cause fire. Sealed containers
may rupture when heated, This material may produce a floating fire hazard.
Sensitive to static discharge.
Fire Extinguishing Media :
Dry chemical, alcohol foam or carbon dioxide. Water may be ineffective.
Water spray may be used to keep fire exposed containers cool, dilute spills
to nonflammable mixtures, protect personnel attempting to stop leak and
disperse vapors,
Special II nformation ::
In the event of a fire, wear full protective clothing and NIOS Hi-approved
self-contained breathing apparatus with full facepiece operated in the
pressure demand or other positive pressure mode,

6. Accidental Release Measures
Ventilate area of leak or spill. Remove all sources of ignition. Wear
appropriate personal protective equipment as specified in Section 8. Isolate
hazard area. Keep unnecessary and unprotected personnel from entering,
Contain and recover liquid when possible. Use non-sparking tools and
equipment. Collect liquid in an appropriate container or absorb with an inert

http://w\vw,jtbaker .com/msds/a0446.htm 02/08/200'
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material (e. g., vermiculite, dry sand, earth), and place in a chemical waste
container. Do not use combustible materials, such as saw dust, Do not flush
to sewer! If a leak, or spill has not ignited., use water spray to disperse the
vapors, to protect personnel attempting to stop leak, and to flush spills away
from exposures. US Regulations (CERCLA) require reporting spil ls and
releases to soil, water and air in excess of reportable quantities. The toll free
number for the US Coast Guard National Response Center is (800) 424-
8802.
J. T, Baker SOLUSORB(R) solvent adsorbent is recommended for spills of
this product,

7. Handling and Storage
Protect against physical damage. Store in a cool, dry well-ventilated
location, away from any area where the fire hazard may be acute. Outside or
detached storage is preferred. Separate from incornpatibles. Containers
should be bonded and grounded for transfers to avoid static sparks. Storage
and use areas should be No Smoking areas. Use non-sparking type tools and
equipment, including explosion proof ventilation, Containers of this
material may be hazardous when empty since they retain product, residues
(vapors, liquid); observe all warnings and precautions listed for the product,

8. Exposure Controls/Personal Protection.
Airborne Exposure Limits:
Acetone:
-OSHA Permissible Exposure Limit (PEL):
lOOOppm(TWA)
-ACGIH Threshold Limit Value (TLV):
500 ppm (TWA), 750 ppm (STEL) A4 - not classifiable as a human
carcinogen
Ven filiation System:
A system of local and/or general exhaust is recommended to keep employee
exposures below the Airborne Exposure Limits. Local exhaust, ventilation is
generally preferred because it can control the emissions of the contaminant
at its source, preventing dispersion of it into the general work area. Please
refer to the ACGIH document, Industrial Ventilation, A Manual of
Recommended Practices, most recent edition, for details.
PersonaII Respirators (NIOSH Approved!):
If the exposure limit is exceeded, a half-face organic vapor respirator may
be worn for up to ten times the exposure l imit or the maximum use
concentration specified by the appropriate regulatory agency or respirator
suppl ier, whichever is lowest. A full-face piece organic vapor respirator

http://www.jtbakcr .com/msds/a0446.htm .02/08/200:
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may be worn up to 50 times the exposure limit or the maximum use
concentration specified by the appropriate regulatory agency or respirator
supplier, whichever is lowest. For emergencies or instances where the
exposure levels are not known, use a full-face piece positive-pressure, air-
supplied respirator. WARNING: Air-purifying respirators do not protect.
workers in oxygen-deficient atmospheres.
Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat,
apron or coveralls, as appropriate, to prevent skin contact.
Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is
possible. Maintain eye wash fountain and quick-dfench facilities in work
area.

9. Physical and Chemical Properties
Appearance:
Clear, colorless, volatile liquid.
Odor:
Fragrant, mint-like
Solubility::
Miscible in all proportions in water.
Specific Gravity::
0.79@20C/4C'
pH: ~'
No information found.
% Volatile,;* by volume (a), 21C (70F):
100
Boiling Point:
56.5C( 133F ) @760mmHg
Melting Point:
-95C(- 139F)
Vapor Density (Air= 1):
2,0
Vapor Pressure (mm Hg):
400@39 .5C( 104F )
Eva po ratii o n Ra te (B u Ac=1);:
ca. 7.7

10. Stability and Reactivity
Stability:
Stable under ordinary conditions of use and storage.
Hazardous Decomposition Products:
Carbon dioxide and carbon monoxide may form when healed to

http://www.jtbaker.com/msds/a0446.htm 02/08/200!
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decomposition.
Hazardous Polymerization::
Will not occur.
Incompatibilities:
Concentrated nitric and sulfuric acid mixtures, oxidizing materials,
chloroform, a 1 kalis, chloirine compounds, acids, potassium t-butoxide.
Conditions to Avoid:
Heat, flames, ignition sources and incompatibles.

11. Toxicological Information
Oral rat LD50: 5800 mg/kg; Inhalation rat LC50: 50,100mg/m3; Irritation
eye rabbit, Standard Draize, 20 mg severe; investigated as a tumorigen,
mutagen, reproductive effector.

._. __. .„ ... ... __. .— .__ ^ (^ (,^ j-

- - - N T P C a r c i n o g e n - - -
I n g r e d i e n t K n o w n A n t i c i p a t e d I A R C

A c e t o n e ( 6 7 - 6 4 - 1 ) N o N o N

12. Ecological Information
E n v i r o n m e n ta I Fa te::
When released into the soil, this material is expected to readily biodegrade.
When released into the soil, this material is expected to leach into
groundwater. When released into the soil, this material is expected to
quickly evaporate. When released into water, this material is expected to
readily biodegrade, When released to water, this material is expected to
quickly evaporate. This material has a log octanol-water partition
coefficient of less than 3.0, This material is not expected to significantly
bioaccumulate. When released into the air, this material may be moderately
degraded by reaction with photochemical!;;/ produced hydroxyl radicals.
When released into the air, this material may be moderately degraded by
photolysis. When released into the air, this material is expected to be readily
removed from the atmosphere by wet deposition.
En. vi iro n men ta I Toxicity:
This material is not expected to be toxic to aquatic life. The LC50/96-hour
values for fish are over 100 rng/1.

13. It) is pos a I C o n si c! era! ion s
Whatever cannot be saved for recovery or recycl ing should be handled as

http://www.jtbaker .com/msds/a0446.htm 02/08/200
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hazardous waste and sent to a RCRA approved incinerator or disposed in a
RCRA approved waste facil ity. Processing, use or contamination of this
product may change the waste management options. State and local disposal
regulations may differ from federal disposal regulations. Dispose of
container and unused contents in accordance with federal, state and local
requirements.

14. Transport Information
Domestic (Land, D.O.T.)
P r o jp e r S h i p p i n g N a mi e:: AC ETON E
Hazard Class: 3
UN/NA:UN1090
Packing Group: II
Information reported for product/size: 3 5OLE!
International (Water, I.M.O.)
P r o p e r S In i p p i n g N a m e:: A C E TON E
Hazard Class:: 3.1
i[JN/NA:UNl()90
Packing Group: II
Information reported for product/size: 350LB

15. Regulatory Information
... ...................... \ Q ]n e m -[ (-. a J J n v e n £ o r y c; •(- a j;- u g ...
Ingred ient : TSCA EC Japan

Acetone ( 6 7 - 6 4 - 1 ) Ye s Ye s Ye s
........................ \ £ h e m -j_ c a j_ i n v e n 10 r y c; t; a t u s - P a r t 2 \ - - - - - - - - - - - - - - - - - - - - - - -

--Canada--
Ingred ient Korea DSL NDSL

A c e t o n e ( 6 7 - 6 4 -1 ) Y e s Y e s N o
j n t e r n a t j_ Q n a ] R e (.(u i a t ;j 0 n s ... p a r t ]_ \.. . . . . . . . . . . . . . . .

" - SARA 3 0 2 - .... . . . . . . . . . . . . . .SARARQ TPQ List Chern
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Acetone ( 6 7 - 6 4 - 1 ) 5 0 0 0

Chemical Weapon s Conv e n t i o n : No TSCA 12 ( b ) : Yes CDTA : Y e:.;
SARA 3 1 1 / 3 1 2 : : Acute : : Ye s Chron i c : No F i re ; Ye s P r e s s u r e : No
Reac t i v i ty : No (Pu r e / Liqu id)

A u s t ra I ii a ini H a zc h e m Co d e: 2 [ Y ] E
Poison Schedule: No information found.
WHMIS:
This MSDS has been prepared according to the hazard criteria of the
Controlled Products Regulations (CPR) and the MSDS contains all of the
information required by the CPR.

16. Other Information
NFFA Ratings: Health: 1 Flammability: 3 Reactivity: 0
Label Hazard Warning:
DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR.
VAPOR MAY CAUSE FLASH FIRE. HARMFUL IF SWALLOWED OR
INHALED.. CAUSES IRRITATION TO SKIN, EYES AND
RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS SYSTEM.
Label Precautions::
Keep away from heat, sparks and flame.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handl i ng.
Avoid breath ing vapor.
Avoid contact with eyes, skin and clothing.
Label First Aid:
Aspiration hazard. If swallowed, vomiting may occur spontaneously, but
DO NOT INDUCE. If vomiting occurs, keep head below hips to prevent
aspiration into lungs. Never give anything by mouth to an unconscious
person. Call a physician immediately. If inhaled, remove to fresh air. If not
breathing, give artificial respiration. If breathing is difficult, give oxygen. In
case of contact, immediately flush eyes or skin with plenty of water for at
least 15 minutes. Remove contaminated clothing and shoes. Wash clothing
before reuse. In all cases, get medical attention.
Product Use:
Laboratory Reagent.
Revision IInformation:
MSDS Sect ion(s) changed since last revis ion of document include: 8.
Disclaimer:
* * * :): * + * :(: * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

http://www.j tbaker .com/msds/a0446.htm 02/08/200'
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Mallliinckrodlt Baker,, Inc. provides the information coiiiltained herein in
good faith burl: makes no representation as to its comprehensiveness or
accuracy,. This document is intended only as a giuiiide to the appropriate
precautionary handling of the material by a properly trained person
using this product. Individuals receiving the information must exercise
their independent judgment in determining its appropriateness for a
particular purpose. MALLINCKRODT BAKER,'INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE
INFORMATION SET FORTH HEREIN OR THE PRODUCT TO
WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE
FOR DAMAGES RESULTING FROM USE OF OR RELIANCE
UPON THIS INFORMATION.
* * * :|t * * :(c # * * * * * + :(e :(: * * :(c j(: * * # * + * * * * * * * * * * + * * * * * + + * * + * * * + * * + * * * * * * * * * * * + +

Prepared by: Strategic Services Division
Phone Number: (314) 539-1600 (U.S.A.)

http://www.jtbaker.com/msds/a0446.htm 02/08/200'
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NITRIC ACID 1.0 N AND 2.0 N 'VOLUMETRIC
SOLUTIONS
MSDS Number: N3659 — Effective Date: 10/15/99

1. Product Identification
Synonyms: Azotic acid solution; nitric acid 6.3%; nitric acid 1.0 N
volumetric solution; nitric acid 2.0 N volumetric solution; nitric acid 12 .6 *
CAS No.: 7697-37-2
Molecular Weight: 63 .00
Chemical Formula: HNO3 in H2O
Product Codes::
J.T. Baker: 5639
Mal l inckrodt :3510

2. Composition/Information on Ingredients
Ingredient CAS No Per c en t

Nitr ic Acid
Wate r

3. Hazards Identification
E irn e r g e n c y Ov e rv i ew
POISON! DANGER! OXIDIZER. CONTACT WITH OTHER
MATERIAL MAY CAUSE FIRE. CORROSIVE. LIQUID AND MIST
CAUSE SEVERE BURNS TO ALL BODY TISSUE. MAY BE FATAL

http://\v\vw.j t hake r . com/tn sd s/n3659.htm 02/08/200:



NITRIC: ACID i .0 M AND 2,0 N VOLUMETRIC SOLUTIONS Page 2 or9
IF SWALLOWED. HARMFUL IF INHALED. INHALATION MAY
CAUSE LUNG AND TOOTH DAMAGE.

J.T. Baker SAF-T-DATA(tm) Ratings (Provided here for your
convenience)

Health Rating: 3 - Severe (Poison)
Flammability Rating: 0 - None
Reactivity Rating: 3 •• Severe (Oxidizer)
Contact Rating: 4 - Extreme ('Corrosive)
Lab Protective Equip: GOGGLES & SHIELD; LAB; COAT & APRON;
VENT HOOD; PROPER GLOVES
Storage Color Code: Yellow (Reactive)

Potential Health Effects

Nitric acid is extremely hazardous; it is corrosive, reactive., an oxidizer, and
a poison.
Inhalation::
Corrosive! Inhalation of vapors can cause breathing difficulties and lead to
pneumonia and pulmonary edema, which may be fatal. Other symptoms
may include coughing, choking, and irritation of the nose, throat, and
respiratory tract,
Ingestion:
Corrosive! Swallowing nitric acid can cause immediate pain and burns of
the month, throat, esophagus and gastrointestinal tract.
Skin Contact:
Corrosive! Can cause redness, pain, and severe skin burns. Concentrated
solutions cause deep ulcers and stain skin a yellow or yellow-brown color.
Eye Contact::
Corrosive! Vapors are irritating and may cause damage to the eyes. Contact
may cause severe burns and permanent eye damage.
Chronic Exposure:
Long-term exposure to concentrated vapors may cause erosion of teeth and
lung damage. Long-term exposures seldom occur due to the corrosive
properties of the acid.
Aggravation of Pre-existing Conditions:
Persons with pre-existing skin disorders, eye disease, or cardiopulmonary
diseases may be more susceptible to the effects of this substance.

4. First Aid Measures

http://www.jtbaker.com/msds/n3659.htm 02/08/200'
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Immediate first aid treatment reduces the health effects of this substance,
Inhalation:
Remove to fresh air. If not breathing,, give artificial respiration. If breathing
is difficult, give oxygen, Call a physician.
Irises lion:
DO NOT INDUCE VOMITING! Give large quantit ies of water or milk if
available, Never give anything by mouth to an unconscious person, Get
medical attention immediately.
Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least
15 minutes while removing contaminated clothing and shoes. Wash clothing
before reuse. Thoroughly clean shoes before reuse. Get medical attention
immediately.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting
lower and upper eyelids occasionally, Get medical attention immediately.

5. Fire Fighting Measuires
Fire:
Not combustible, but substance is a strong oxidizer and its heat of reaction
with reducing agents or combustibles may cause ignition. Can react with
metals to release flammable hydrogen gas.
Explosion:
May react explosively with combustible organic or readily oxidizable
materials such as: alcohols, turpentine, charcoal, organic refuse, metal
powder, hydrogen sulfide, etc.
IFire Exit i n guish in,g Med i a:
If involved in a fire, use water spray.
8 p ec i a 1II n!b r in a I i o n:
Increases the flammability of combustible, organic and readily oxidizable
materials. In the event of a fire, 'wear full protective clothing and NIOSH-
approved self-contained breathing apparatus with full facepiece operated in
the pressure demand or other positive pressure mode.

6. Accidental Release Measures
Ventilate area of leak or spill. Wear appropriate personal protective
equipment as specified in Section 8. Isolate hazard area. Keep unnecessary
and unprotected personnel from entering. Contain and recover liquid when
possible. Neutralize with alkaline material (soda ash, l ime), then absorb
with an inert material (e. g., vermiculite, dry sand, earth), and place in a
chemical waste container. Do not use combustible materials, such as saw
dust. Do not flush to sewer! US Regulations (CERCLA) require reporting

http://www.jtbaker.com/msds/n3659.htm 02/08/200



NITRIC ACID 1.0 N AND 2.0 IN VOLUMETRIC SOLUTIONS Page 4 of9

spills and releases to soil, water"and air in excess of re-portable quantities,
The toll free number for the US Coast Guard National Response Center is
(800)424-8802, .
J. T. Baker NEUTRASORB(R) or TEAM(R) 'Low Na+' acid neutralizers
are recommended for spills of this product.

7. Handling and Storage
Keep in a tightly closed container, stored in a cool, dry, ventilated area.
Protect from physical damage and direct sunlight. Isolate from incompatible
substances, Containers of this material may be hazardous when empty since
they retain product residues (vapors, liquid); observe all warnings and
precautions listed for the product,

8. Exposure Controls/Personal Protection
Airborne Exposure Limits:
For Nitric Acid:
OSHA Permissible Exposure Limit (PEL):
2 ppm i(TWA)
ACGIH Threshold Limit Value (TLV):
2 ppm (TWA); 4 ppm (STEL)
Ventilation System:
A system of local and/or general exhaust is recommended to keep employee
exposures below the Airborne Exposure Limits. Local exhaust ventilation is
generally preferred because it can control the emissions of the contaminant:
at its source, preventing dispersion of it into the general work area. Please
refer to the ACGIH document. Industrial Ventilation, A Manual of
Recommended Practices, most recent edition, for details.
PersonaII Respirators (NIOSH Approved):
If the exposure limit is exceeded, wear a supplied air, full-facepiece
respirator, aitrlined hood, or full-facepiece self-contained breathing
apparatus. Nitric acid is an oxidizer and should not come in contact with
cartridges and canisters that contain oxidizable materials, such as activated
charcoaI. Canister-type respirators using sorbents are ineffective.
Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat,
apron or coveralls, as appropriate, to prevent skin contact.
Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is
possible. Maintain eye wash fountain and quick-drench facilities in work
area.

http ://www. j tbaker .com/msds/n3659.htm 02/08/2001
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9. Physical and Chemical Properties
Appearance:
Colorless to yellowish liquid.
Odor;:
Suffocating, acrid,
Solubility:
Infinitely soluble.
Specific Gravity:
No information found,
pH:
No information found,
% Volatiles by volume @ 21C (70F):
100 (as water and acid)
Boiling Point:
No information found,
Melting Point:
No information found.
Va por Density (Air= 1)::
No information found.
Vapor Pressure (mm Hg):
No information found.
Evaporation Rate (BuAc=1):;
No information found.

10. Stability and Reactivity
Stability:
Stable under ordinary conditions of use and storage. Containers may burst
when heated.
Hazardous Decomposition Products;:
When heated to decomposition, emits toxic nitrogen oxides fumes and
hydrogen nitrate.
Hazardous Polymerization:
Will not occur.
Incompatibilities:
A dangerously powerful oxidizing agent, concentrated nitric acid is
incompatible with most substances, especially strong bases, metallic
powders, carbides, hydrogen sulfide, turpentine, and combustible organics.
Conditions to Avoid:
1 1 eat and incompatibles.

1 ft „ Toxicological Information

ht ip ://w\v\v, j tbaker . com/msds/n3659.htm 02/08/200:
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For Nitric Acid: Investigated as a mutagen and reproductive effector.
... ... ... ... ... ... ... ... \^ (^ ;^ ]Q £ (_i •£- J^ -j^ ̂_- ̂  c- ̂  ... ... ... ... .... ... ... ... ... __ ... ... ... ... ... ... — — — ... ... ... -. ... — — — —. ... — — — —

_ n Q g ,g n ... - _

I n g r e d i e n t K n o w n A n t i c i p a t IB d IA R C

Nitr ic Acid ( 7 6 9 7 - 3 7 - 2 ) No No N
Water ( 7 7 3 2 - 1 8 - 5 ) Mo No N

12. Ecological Information
Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

13. Disposal Considerations
Whatever cannot be saved for recovery or recycling should be managed in
an appropriate and approved waste facility. Although not a listed RCRA
hazardous waste, this material may exhibit one or more characteristics of a
hazardous waste and require appropriate analysis to determine specific
disposal requirements. Processing, use or contamination of this product, may
change the waste management options, State and local disposal regulations
may differ lirorn federal disposal regulations. Dispose of container and
unused contents in accordance with federal, state and local requirements.

14. Transport Information
Domestic (Land, D.O.T.)
Proper Shipping Name:: NITRIC ACID (WITH NOT MORE THAN 70%
NITRIC ACID) "
Hazard Class:; 8
UN/NA:UN2031
Packing Group: II
Information reported for product/size: 20L
International (Water, I.M.O.)
Proper Shipping Name: NITRIC ACID (WITH NOT M.OR.H 'Til LAN 70%
NITRIC ACID)

http://www.jtbaker.com/msds/n3659.htin 02/08/200:
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Hazard Class: 8
UN/NA: UN2031
Packing Group: II
Information reported for product/size: 20L

15. Regulatory Information
... ... ... ... ... ... ... ... \ Q h g. m J C a ]_ J p, v g ,-J |- Q j- y C; (- -j 1;- u g ... p a r |- ] \ ... ... ... ... ... ... .. ... ... ... _ ... ... ... ... __ ... ... ... ... __ .._ ._.

Ingred ient TSCA EC Japan

Nitr i c Acid ( 7 6 9 7 - 3 7 - 2 ) Ye s Ye s Ye s
Wate r ( 7 7 3 2 - 1 8 - 5 ) Y e s Y e s Y e s
........................ \ Q ft e m J c a j_ j n v e n j- Q r y 3 (- a £ u s ... p a r 1: 2 \ - - - - - - - - - - - - - - - - - - - - - - -

-----Canada-™
I n g r e d i e n t K o r e a D S L M D S L

N i 1: r i c A c i d { 7 6 9 7 - 3 7 - 2 ) Y e s Y e s N o
Water ( 7 7 3 2 - 1 8 - 5 ) Ye s Ye s No

........................ \Fec lera l , . Sta t e & Internat ional Regu lat ions - Par t 1 \ ------- -
-SARA 3 02 - - - - - - -SARA

Ingredient RQ TPQ List Chem

Ni tr i c Acid ( 7 6 9 7 - 3 7 - 2 ) 1 0 0 0 1 0 0 0 Y e s
Water ( 7 7 3 2 - 1 8 - 5 ) No No No
........................ \ p e c[ e r ai f g 1;- a t e & i n ]-__ Q r n a |- j_ o, n a ]_ p> e g u ] a (; j o n s -

I n g r e d i e n t C E R C L A
Nitr i c Acid ( 7 6 9 7 - 3 7 - 2 ) 1 0 0 0 No No
Wat e r ( 7 7 3 2 - 1 8 - 5 ) No No No

Chemica l Weapons Conven t i on : No TSCA 1 2 ( b ) : No CDTA : No
SARA 3 1 1 / 3 1 2 : Acu t e : Yes Chro n i c : Yes Fire : : No Pr e s s u r e : No
R e a c 11 v i t y : Y e s (M i x t u r e / L i q u i d)

Australian Hazchem Code: 2PE
Poison Schedule: S6
WHMIS:
This MSDS has been prepared according to the hazard criteria of the
Controlled Products Regulations (CPR) and the MSDS contains all of the
information required by the CPR.

hup://www,jtbaker.com/msds/n3659.htm 02/08/2001
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16. Other Information
NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0 Other: Oxidizer
Label Hazard Warning:
POISON! DANGER! OXIDIZER. CONTACT WITH OTHER MATERIAL
MAY CAUSE FIRE. CORROSIVE. LIQUID AND MIST CAUSE
SEVERE BURNS TO ALL BODY TISSUE,. MAY BE FATAL IF
SWALLOWED. HARMFUL IF INHALED. INHALATION MAY CAUSE
LUNG AND TOOTH DAMAGE.
Label Precautions:
Do not get in eyes, on skin, or on clothing.
Do not breathe vapor or mist.
Use only with adequate ventilation.
Wash thoroughly after handling.
Keep from contact with clothing and other combustible materials.
Store in a tightly closed container,
Label First Aid:
In case of contact, immediately flush eyes or skin with plenty of water for at
least 15 minutes while removing contaminated clothing and shoes. Wash
clothing before reuse. If swallowed, DO NOT INDUCE VOMITING. Give
large quantities of water. Never give anything by mouth to an unconscious
person. If inhaled, remove to fresh air. If not breathing, give artificial
respiration. If breathing is difficult., give oxygen. In all cases call a
physician.
Product Use;:
Laboratory Reagent.
Revision Information:
MSDS Section(s) changed since last revision of document include: 3.
Disc la imer:
* # * * * :(: * * * * * * * * * * *:(: * * * * * * :(: * * * * * * * * * * :(: * * * * * * * * * * * * * * * * * * * * * * * * + * * * * *

Mallinckrodt Baker, line, provides the information contained herein in
good faith but makes no representation as to its comprehensiveness or
accuracy. This document is intended only as a guide to the appropriate
precautionary handling of the material by a properly trained person
using it his product, Individuals receiving (the infbirnnation must exercise
their independent judgment in determining its appropriateness for a
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WI TH RESPECT TO THE
INFORMATION SET FORTH HEREIN OR THE PRODUCT TO
WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE
FOR DAMAGES RESULTING FROM: USE OF OR RELIANCE
UPON THIS INFORMATION.

http://www.jtbaker.com/msds/n3659.htm 02/08/200 1
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* * * :): + * * :(: * + * * * * + + * * * * * * * * + * * * * * * * # * * * * * # + * * * * * * * * * * * * * * * * * * * * * * * + * *

Prepared by: Strategic Services Division
Phone Number: (3 14 ) 539- 1600 (U.S.A.)
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EXIT Key - Cancels the key with no more changes

GRAPH Key - Prints graph of the recorded data

Keypad - Used to set up and calibrate the MicroTIP, and allows the user to manipulate the
concentrations measured and recorded in various ways. The MicroTIP has 16 keys for
direct numeric entry and for using the instrument's functions.

LIGHT Key - Shows intensity of detector lamp

MAX Key - Displays highest concentration measured

PLAY Key - Replays recorded, data on the display

PRINT Key - Prints table of recorded data

SETUP Key - Sets data time and options for keys

Span Gas - Gas that will be used to calibrate the MicroTIP, The span gas contains a
known concentration of a photoionizable gas or vapor and is used, to set the sensitivity.
Usually isobutylene at 100 parts per million (ppm) in air is recommended as span gas.

TUTOR Key - Begins tutorial session (While in the tutorial, keypresses have no effect
on MicroTIP's operation. Press the EXIT key to end the session.)

Zero Air - Contains no ionizable gases or vapors and is used to set the zero point of the
MicroTIP during calibration. Usually clean ambient air will be suitable as zero air.
However, if there is any doubt as to the quality of the ambient air, then a, commercial
source of zero grade air and a sampling bag must be used.

4.0 RESPONSIBILITIES

4.1 HEALTH AND SAFETY MANAGER (HSM:)

The HSM is responsible for approving instrument procedures for issue and general
implementation of this procedure.
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4.2 HEALTH AND SAFETY COORDINATOR (HSC)

The HSC arranges for the training of personnel in the use of the instruments covered by the
procedures.

4.3 SITE HEALTH AND SAFETY COORDINATOR (SHSC)

The SHSC is responsible for general field implementation of the procedures, which
includes instrument calibration, operation, maintenance, and recordkeeping.

5.0 PROCEDURES

5.1 Check Battery Voltage

Before any instrument is used by field personnel, the battery voltage will be checked.

Turn on the MicroTTP by pressing the back of the power switch. The pump will start and
the instrument will need to warm up (less than three minutes). Press the BATT key. The
normal operating voltage is between 6 and. 8.5 volts.

5.2 CALIBRATION

5.2.1 Parts Required

• Calibration kit, part no. 390033, consisting of:
- Gas pressure regulator with contents gauge, to fit a 6D size cylinder of span

gas
- 'Gas sampling bag
- Adapter tubing with fittings for regulator and MicroTTP inlet (attached to gas

sampling bag)
• Span gas cylinder of isobutylene at 100 parts per million (ppm) ±5% in air.

5.2.2 Steps Required

The instrument should be calibrated at least once a clay. Zero air is used to set the zero
point. Clean, ambient air is suitable as zero air. Span gas is used to set the sensitivity.
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Isobutylene at: 100 ppm in air is recommended as span gas. To calibrate the instrument use
the calibration kit as follows:

1. Connect, the supplied regulator to the span gas cylinder (typically 100 ppm
isobutylene). Hand tighten the fillings.

2. Open the valve on the gas bag by turning the valve stein fully counterclockwise.

3. Attach the nut to the regulator. Hand tighten the fittings,

4. Turn the regulator knob counterclockwise about half a turn to start, the flow of
gas.

5. Fill the gas bag about half full and then close the regulator. Turn the valve stern
fully clockwise to stop the flow of gas.

6. Disconnect the bag from the adapter and press gently on the bag to empty it.
Flush the bag a few more times with the span gas and then fill it with the span
gas.

7. Close the gas bag by turning the valve clockwise,

8. Press SETUP and select the desired. Cal Memory (based, on which span gas is
used) with the arrow keys and press ENTER. Press EXIT to leave setup.

9. Press CAL and enter the desired response factor (refer to the user's manual
section on response factors for specific response factors of gases and vapors).
If a specific compound is not being looked for, then enter 1.00. Section 5.3,3
of this SOP explains interpretation of results using the response factor.

10. Expose MicroTIP to zero air (clean, ambient air is suitable). Press ENTER, and
the instrument sets its zero point.

11. MicroTIP then asks for the spam gas concentration. Enter the known span gas
concentration and then connect the span gas bag adapter to the inlet.

12. Press ENTER and the instrument sets its sensitivity.
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13. When the display reverts to normal, the instrument is calibrated and ready for
use. Remove the span gas bag from the inlet.

14. Record readings on the Instrument Calibration Log (Attachment 2).

The MicroTIP has 10 Cal Memories and can be calibrated with 10 different span gases or
response factors if desired. Only one Cal Memory can be used at a time. Each stores a
different response factor, zero point, and. sensitivity. To program:

1. Press SETUP and select the desired Cal memory ( 1 - 10 ) with the arrow keys.
2. Exit from SETUP and press the CAL key.
3. Enter the desired response factor and press ENTER.
4. Follow the displayed calibration instructions.

5.3 MlCROTIP HL-2000 OPERATION

Check to see that the MicroTIP HL-2000 User's Manual is in the instrument case before
taking the monitor in the field or shipping the device to the field.

The MicroTIP layout and normal display are shown in Attachment 1. Turn the instrument
on by pressing; the back of the power switch (see Attachment 1). The pump will start and
the message "Warming up now, please wait" will be displayed. Within three minutes the
folio-wing information will appear as part of the normal display (see Attachment 1):
instrument status, current: detected concentration, event number (if the datalogger is on),
time, and date.

The MicroTIP operates automatically. The user reads the concentration directly from
MicroTIP's display which updates itself each half second.

The minimum, maximum, and average concentrations measured are measured over
15-second periods and are automatically recorded in MicroTIP's datalogging memory if the
datalogger is turned on. MicroTIP's memory holds 12 hours of concentration data.

All information entered from the keypad and stored in the MicroTIP memory is retained
when the instrument is switched off. The clock and calendar continue to operate.
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5.3.1 Specific Functions

The following is a description of each key function:

DISPLAY - If a numerical display is shown., pressing the DISPLAY key will change it to
a bar graph. If the bar graph is shown, pressing the DISPLAY key changes it to a
numerical display, The bar graph range is selected with the SETUP key.

LIGHT - LIGHT switches the backlighting between high and normal intensity and will
turn backlighting off. The current intensity of the detector ultraviolet (UV) lamp is also
displayed when the key is pressed, The brighter backlighting consumes more power and is
recommended for use only in very dark locations.

BATT - Pressing the BATT key displays the current: battery level. 'When "LoBat" is
displayed there is approximately 10 minutes of operation left. To continue normal
operation, replace the discharged battery pack with a fully charged one.

MAX - Maximum concentration is shown when the MAX key is pressed. The maximum
concentration, event during which it was encountered., time, and date of the occurrence will
be displayed, for 15 seconds. By pressing the MAX key and then pressing the CLEAR key
twice, the max register will be cleared.

CLEAR - If a number is entered in error, press CLEAR to erase the entry and re-enter the
correct number.

EVENT - The EVENT key may be used to identify a particular sample or sampling
location in memory. Recorded data may be displayed, printed, and removed from the
datalogger by specifying a. start and stop event number (refer to the MicroTIP User's
Manual, for complete instructions and limitations).

EXIT - EXIT terminates all MicroTIP functions except DISPLAY. When this key is
pressed the display reverts to normal. Most functions exit automatically if no key is
pressed for 15 seconds.

SETUP - SETUP allows the instrument to be set up for a specific application. The current
date and time are also set with this key.
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To set up the instrument:

1. Press the SETUP key.

2. The first option sets the full scale range for the bar graph display, graph output,
audio output, and the 1 volt analog output. Use the up and down arrow keys to
select the 20, 200, or 2000 ppm range and press ENTER. This does not affect
the instrument.':?; ability to read up to 2500 ppm.

3. Select Cal Memory 1 with the up and down arrow keys and press ENTER,

4. Enter the correct values for the current time, pressing ENTER after each value.

5. Enter the numerical values for the day, month, and year, pressing ENTER after
each selection.

TUTOR - Pressing this key begins a tutorial session which displays a two-line description
of the function of each key, Press each key and read the tutorial display. Pressing EXIT
ends the tutorial session. While in the tutorial session, key presses have no effect on
MicroTIP's operation.

AUDIO - To connect the headset (part no. 395030), remove the dust cap from the I/O
connector and plug in the headset. Press the AUDIO key and use the arrow keys to select
one of three options for audio output and press ENTER.

ALARM - Pressing ALARM will display the current alarm level and allows a new alarm
level to be entered. If the alarm value is correct, press EXIT to return to the normal
display. If a new value is to be set, enter the value and press ENTER.

PLAY - This key plays back previously recorded data.

1.. Press PLAY and two options will be available. Pressing the ENTER key
begins playback where it was last stopped. Press the SETUP (*) key to set the
playback options.

2. Enter the start event.
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3. Select which value is to be displayed.

4. The data can be played back in either numerical or graphical display by pressing
the DISPLAY key.

'When the instrument is playing back recorded data it is also measuring and recording
real-time concentrations even though the instrument status is "play." Press EXIT to return
to the normal display.

PRINT and GRAPH - PRINT key allows the data to be printed while the MlcroTIP is
measuring real-time concentrations. When used with a compatible printer, the GRAPH key
prints the recorded data, in graphical form. Refer to the MicroTIP User's Manual for
complete instructions for these operations.

5.3.2 Detector Lamp Selection

The MicroTIP is supplied with a UV lamp that produces an energy of 10.6 electron-volts
(eV). With this standard, lamp installed, MicroTIP responds well to gases and vapors that
ionize at 10.6 eV or less. If necessary, the MicroTIP may be equipped, with lamps that
produce different amounts of energy. The lamp selected, must have an energy (in eV)
greater than the ionization potential of the analyte it is detecting.

5.3.3 Interpreting the Results

The MicroTIP will indicate a 1:1 response ratio if exposed to the same gas as the gas to
which it was calibrated. However, if the MicroTIP is exposed to a gas or vapor (or
mixture of gases/vapors) that are not the same as the calibration gas, it will not detect at a
1:1 response ratio. When the MicroTIP has been calibrated to the span gas, the response
factor is:

known concentration of target gas
displayed concentration of target gas (as a ppm-equivalent)

A response factor may be used to relate a particular gas to the calibration gas (such as
methane as compared to isobutylene as the calibration gas). Response factors can be input
when calibrating the MicroTIP (see Section 5 .2 .2 , Step 9). When computing the
concentration, the MicroTIP multiplies the detected, concentration by the response factor
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and displays the result. If the response factor is 1.0 then the concentration is not changed.
The instruction manual provides response factors for common gases that may be
encountered.

If the MicroTIP response factor is set at 1.0 when using the instrument to detect gases or
vapors other than the span gas, then the person reading the display should manually
perform the following computation:

Actual airborne concentration of target: gas ==
displayed concentration x response factor of target gas

Record results on the Sir Air Surveillance Record (Attachment 3).

5.4 HIGH SENSITIVITY OPERATION

The MicroTIP can be used as a high sensitivity leak detector for photoionizable chemicals.
In High Sensitivity operation, MicroTIP does not read, directly in ppm but displays a
reading proportional to the concentration of photoionizable gases and vapors detected.

During high sensitivity calibration, no span gas is required. MicroTIP zeros its reading
with zero air and then sets itself to the maximum sensitivity.

1. Press SETUP. Select the 0-20 ppm display range with the arrow keys and
press ENTER.,

2. Select High Sensitivity with the arrow keys and press ENTER.,.

3. Press EXIT. Select the bar graph with the DISPLAY key.

4. Press CAL and calibrate the MicroTIP with zero air. High Sensitivity operation
does not require a span gas.

5. Press AUDIO and select: "continuous audio" with the arrow keys.
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5.5 WARMING LIMITATIONS

The Micro-Tip does not distinguish between individual pollutants. The reading displayed
represents the total concentration of all photoionizable chemicals present in the sample.

This device is not intended for constant use with flammable concentrations of gases.

Calibration, maintenance, and servicing of this device, including battery charging, must be
performed in a safe area away from hazardous locations.

Exercise care in handling battery packs in order not to short the terminals with conducting
materials such as rings, bracelets, and keys. The battery or conductor may overheat and
cause burns.

5.6 ACCESSORIES AMD OTHER DEVICES

The MicroTIP User's Manual contains detailed, instructions for the following:

A. Printer
B. Computer
C. Chart: recorder
D. Sample bag
E. 3-meter sample line (for remote sampling)
F. Shoulder strap
G. Headset
H. Replacement detector lamps

6.0 MAINTENANCE

6.1 CHARGING THE BATTERY

When the instrument status reads "LoBat," the MicroTIP battery pack, requires recharging,
A fully charged battery powers the instrument for 7 hours. If the instrument is to be used
for more than 7 hours, cany a spare battery pack. Approximately 8 hours is required to
recharge a fully discharged battery pack (NOTE: use only the HL-2000 battery charger).
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If the MicroTIP is left for more than three days without a charged battery, recorded data
and setup parameters will be lost. To avoid loss of data, charge the battery pack for at least
8 hours and attach it back to the instrument.

Note: If MicroTIP is not used regularly, the battery should be charged at least once a
month for between 8 and 72 hours.

6.2 CLEANING THE LAMP WINDOW

During the course of normal operation a film builds up on the window of the detector lamp.
The window should be cleaned every 24 hours of operation using the following procedure:

1. Turn off the instrument.

2. Hold the black detector housing in one hand and unscrew it: from the body of
the instrument. Remove the housing, being careful not to lose the O-ring seal
on top to the photoionization detector. The detector cell, lamp holder, and high
frequency (HP) driver circuit board are now exposed..

3. Unplug the red and yellow wires from the HF driver circuit board.

4. Locate the black ground wire. Loosen the screw on the HF driver circuit board
and disconnect the black wire.

5. Hold the lamp holder in one hand so it: will not rotate and carefully unscrew the
detector cell with the red, yellow, and black wires attached. (NOTE: Do not
touch the fine wire mesh inside the detector cell).

6. Leaving the lamp spring in place, remove the lamp from the lamp holder.

7. To remove the film, gently rub the window of the lamp with a lint-free tissue
moistened with HPLC or spectroscopic grade methanol.

8. Allow the v/indow to dry. Then, using a lint-free tissue (touching the lamp as
little as possible), replace it in the lamp holder.
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9. Replace the detector cell squarely on the lamp holder. Finger tighten the
detector cell, being careful not to overtighten.

10. Replace the black wire below the screw on the HF driver circuit board and
tighten the screw down. Plug the yellow wire into the gold pin and the red wire
into the silver pin on the HF driver circuit board.

11. Check the lamp holder and ensure it is securely seated by hand. Check that the
O-ring seal is in position.

12. Replace the detector housing and tighten by hand.

6.3 ADDITIONAL MAINTENANCE

The MicroTIP User's Manual contains detailed instructions for the following;to-

A. replacing the detector UV lamp
B. replacing the inlet filter
C. replacing the sample pump

7.0 RECORDS

7.1 PROCEDURE
A copy of each approved procedure and revision shall be retained as a permanent: record in
accordance with company procedures. Monitoring results will be documented on the Site
Air Surveillance Record (Attachment 3).

7.2 CALIBRATION

The Instrument Calibration Log (Attachment 2) will be maintained in the Health and Safety
portion, of the project files and/or on a log with the instrument.
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8.0 SHIPPING FEDERAL EXPRESS

The MicroTIP does not contain any hazardous materials or components. However, some
of the calibration gases used for calibrating the instrument are classified as hazardous
materials.

Any person involved with the handling or transportation of hazardous materials or who has
the potential to be exposed to hazardous materials must receive Department of
Transportation (DOT) HM-126F training. Shipping; labels must comply with DOT
regulations. The following information will need to be listed on both the package being
shipped and the paperwork accompanying the shipment (from 49 CFR Hazardous
Materials, Table 172 . 10 1 ) :

11 proper shipping name
• hazard class
11 identification number
" packing group
• labels required
• special provisions
• packaging authorization
• quantity limitations by air

9.0 REFERENCES

Photovac. 1992. MicroTIP HL-2000 User's Manual.

10.0 ATTACHMENTS

1. MicroTIP Layout and Normal Display
2. Instrument Calibration Log
3. Site Air Surveillance Record
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APPROV

INSTRUMENTS INC., OVM MODEL 580B CALIBRATION AMD OPERATION

1.0 PURPOSE

This procedure is intended to provide general operational guidelines for the Thermo
Environmental Instruments Inc. organic vapor meter 5SOB. The 580B detects and
quantitates most organic vapors with a photoionization detector. The 580B can detect up to
2000 parts per million (ppin).

2.0 SCOPE

This document applies to all OEES personnel involved in the operation, calibration, and
maintenance of the 5SOB.

3.0 DEFINITIONS

Key Pad - There are seven switches on the key pad which operate the 580B. The switch
marked ON/OFF is used to turn the pump and lamp on and off. The switch marked
LIGHT will turn on backlighting for the two-line display. The other five switches perform
various functions.

LIGHT switch - Illuminates the display.

MODE/STORE switch - Causes the 580B to return to the RUN mode. When the 58013
is already in the RUN mode, it causes it to enter the LOG mode.

ON/OFF switch - Toggles the lamp and pump power between on and. off.

Power Plug - The pov/er plug is used to run the instrument off of its internal batteries,
There is a chain attached to the power plug so that it will not be lost.

W F - 0 1 I SA
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Pump - The 580B pump draws the sample into the detector.

Sample Exit Port - The 58013 sample is drawn into the detector by a positive
displacement pump and then sent back out through the exit port.

Sample Inlet - Sample Is drawn into the detector through the sample inlet at the front of
the 580B.

SPKR switch - Normally is used to toggle the instrument speaker between on and off.

4.0 RESPONSIBILITIES

4.1 HEALTH AND SAFETY MANAGER (HSM)

The HSM is responsible for approving instrument procedures for issue and general
implementation of this procedure.

4.2 HEALTH: AND SAFETY COORDINATOR (HSC)

The HSC arranges the training of personnel in the use of the instruments covered by this
procedure,

4.3 SITE HEALTH AND SAFETY COORDINATOR (SHSC)

The SHSC is responsible for general field implementation of this procedure.

5.0 PROCEDURES

5.1 OPERATING

Attachment 1 depicts the operating features of the 5SOB.

Turn the OVM Model 5SOB on. When the instrument is first 'turned on the display will
indicate that the lamp is not lit. Pressing the ON/OFF switch will tell the microprocessor to
turn on the lamp and the pump. If the lamp is not lit after 14 seconds the microprocessor
will indicate a "lamp out" condition. (If a lamp out condition is indicated check the seating
of the lamp.)
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Once the lamp is lit the display will show the concentration (in ppm) on the bottom line.

Turn the lamp and pump off by pressing the ON/OFF switch.

When the instrument is operated in RUN mode, a bar graph will show at the top of the
screen to show a rough visual indication of the current concentration (in ppm). Remember,
the concentration detected, by the instrument are a ppm equivalent as compared to the
calibrating gas. When the instrument is operated in the MAX HOLD mode, the top line of
the display will indicate the maximum reading and the bottom line will indicate the current
concentration. 'Whenever a new maximum is seen the top line will be updated. The
MAX HOLD reading may be reset by pressLag the RESET button while in the RUN mode.

Audible indication of concentration can be obtained by pressing the SP'KR switch while in
the RUN mode. The speaker will generate a "clicking" that will increase in speed as the
concentration increases, The speaker rate can be changed by changing the switches located
inside the side door. Only one of the four speaker rale switches should be on (in the down
position) at any time. The 58013 will display an overrange warning if the concentration
goes above 2000 ppm. The top line of the display will show "overrange" when this
occurs. The overrange warning will continue until the instrument: is brought to an area with
an organic vapor concentration of less than 20 ppm.

The alarm will sound if the concentration rises above the alarm setting. If the speaker is not
activated then the alarm sound will not be heard. See Section 5.4 for the procedure for
alarm setting. The alarm will turn off once the concentration drops below the alarm setting.

5.2 RUN MODE SELECTION

The 580B has two run modes, MAX HOLD and CONCENTRATION METER. When the
display reads "Cone. Meter" on the top line the bottom line will show "RESET TO CHG"
and will alternate every two seconds with "MAX HOLD." In its current setup., the 5SOB is
in the "MAX HOLD" mode. To select the RUN mode, press the RESET switch to cause
the 580B to show "MAX HOLD +=USE/-=NO." Press the +/INC switch to select: the
"MAX HOLD" mode. To select: the CONCENTRATION METER NORMAL mode, press
the -/CRSR switch. The 5SOB will then return to the previous screen.
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5.3 AVERAGE TIME SELECTION

The 580B can be configured to display the average concentration from once a second up to
once every four minutes. The display will show "AVERAGE = 0:01 RESET TO CHG."
When the RESET switch is pressed the display will show "AVERAGE = 0:01 RESET
WHEN DONE." Press the +/INC switch to increment the number above the cursor and the
-/CRSIR switch to move the cursor. The average time format is M:SS (where M is minutes
and S is Seconds).

5.4 ALARM SETTING

The 580B has an alarm that will sound, if the concentration rises above the alarm setting.
The alarm will not be heard if the speaker has not been activated. The top line of the
display will, however, indicate when there is an alarm condition. The 580B will display
the current alarm setting on the top line of the display. The setting may be changed by
simultaneously pressing the RESET switch with either the +/INC switch to increment the
digit above the cursor or the -/CRSR switch to move the cursor. The alarm setting is
entered in the Parameters mode.

5.5 LAMP SELECTION

The lamp setting can be changed depending on the lamp selected.. Refer to the instruction
manual for information on changing this setting.

5.6 RESPONSE FACTOR SETTING

The 580B will indicate a 1:1 response ratio if exposed to the same gas as the gas to 'which it
was calibrated. However, if the 580B is exposed to a gas or vapor (or mixture of
gases/vapors) that are not the same as the calibration gas, it will not detect at a 1:1 response
ratio. When the 580B has been calibrated to the span gas, the response factor is:

known concentration of target gas
displayed concentration of target gas (as a ppm-equivalent)

The current Response Factor Setting will be displayed on the top line of the display. Thus,
a response factor may be used in order to relate a particular gas to the calibration gas.
Response factors can be input when calibrating the MicroTlP. When computing the
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concentration the nlicroprocessor multiplies the detected concentration by the response
factor and displays the result If the response factor is 1.0 then the concentration is not
changed. The instruction manual provides response factors for common gases that may be
encountered.

If the 5SOB Response Factor Setting is set at 1.0 when using the instrument to detect:
gases/vapors other than the span gas, then the person reading the display should manually
perform the following computation:

Actual airborne concentration of target gas ™
displayed concentration x response factor of target gas

5.7 CALIBRATION

To calibrate the 580B, perform the following steps:

1. The 580B will display "RESET TO CALIBRATE." Press the RESET switch
to enter the calibration mode.

2. The display will show "RESTORE BACKUP +=YES." The previous
calibration information may be restored by pressing the +/TNC switch. The
5SOB will then return to the previous screen. If the backup is not desired.,
press -/INC to continue the calibration routine.

3. The display will show "ZERO GAS RESET WHEN READY,." Introduce the
zero gas and press RESET. The 5SOB will then zero the instrument.

4. The display will then read "MODEL 580B ZEROING.."

5. When zeroing is complete the display will show "SPAN PPM=0000." Then
enter the span gas concentration by simultaneously pressing the RESET
switch and either the -(-/INC switch to increment the digit above the cursor or
the -/CRSR switch to move the cursor.

6. Once the span gas concentration has been entered the +/INC switch should be
pressed.
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7. The display will then read "SPAN GAS RESET 'WHEN READY." Introduce
the span gas and then press RESET. The 5SOB will then calibrate the
instrument and display "MODEL 580B CALIBRATING."

8. Once calibration is complete., the 580B will go back to the beginning and
display "RESET TO CALIBRATE."

9. If, during the zeroing or calibrating of the 5SOB, a steady reading was not
seen, then the 580B will display "CAL ERROR RESET WHEN READY."

10. Press RESET to return the 580B to zeroing or calibrating (depending on
•which it came from).

11. 'When calibration is completed, record the readings on an Instrument
Calibration Log (Attachment 2).

5.8 LAMP CLEANING

Occasionally the lamp may need to be removed for cleaning. Refer to the instruction
manual for information about lamp removal and insertion.

5.9 Low BATTERY

The 5SOB will display a warning when the battery is low. The 'warning will be a flashing
B in the left-hand corner of the bottom line of the display when in the RUN mode.

5.10 PARAMETERS MoD E

All of the 5SOB operating parameters are entered in the Parameters mode. Calibration is
also performed 'within the Parameters mode. To enter the Parameters mode, press the
-/CRSR switch from the main menu, Pressing the -1-/INC switch will advance the 5SOB to
the next selection or setting. Pressing the -/CRSR switch will advance the 5801:} to the
previous selection/setting. Once a setting has been selected, the +/INC and -/CRSR
switches will have different functions.
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6.0 RECORDS

6.1 PROCEDURE

A copy of each approved procedure and revision shall be retained as a permanent record in
accordance with company procedures. Monitoring results will be recorded on the Site Air
Surveillance Record (Attachment 3).

6.2 CALIBRATION

Instrument Calibration Logs (Attachment 2) will be maintained in the health and safety
portion of the project files and/or on a log with the instrument.

7.0 REFERENCES

Thermo Environmental Instruments Inc. OVM/Datalogger Model 580B Instruction
Manual.

8.0 ATTACHMENTS

1. Thermo 580B Operating Features
2. Instrument Calibration Log
3. Site Air Surveillance Record
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EMERGENCY CONTACTS
Emergency resources are as follows:

Local Police Department: Sauget
Cahokia

Local IFire Department: Sauget
Cahokia

Local Hospital: St. Mary's Hospital
100 North 8th St.
East St. Louis, IL

Poison Control Center: 1 -800-942-5969
USEPA National Response Center: 800-424-8802

AMEC Contacts
Ecological Project Manager:
Project Health and Safety Manager:
Corporate Health and Safety Manager:
Soluitia Contact
Project Manager:

Chuck Harnnan
Jeffrey Tasca

618-322-6507/6997
618-337-5080
618-332-6700
618-337-5080

618-274-1900

732-302-9500, ext. 127
732-302-9500, ext. 106

Denise Daggett, CIH 858-458-9044

Steven Smith 314-674-4922
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HEALTH AND SAFETY ORIENTATION FORM
(Visitors And Non-Routine Subcontractors)

I understand that I am entering a site where hazardous materials have been detected in the
environmental media. Chemicals detected include, but are not limited to, polychlorinated biphenyls
(PCBs), phenols, anilines, solvents, metals, and polyaromatic hydrocarbons (PAHs). In addition, due to
the nature of the work being conducted on the site, physical hazards are present.
The information summarized in this sheet is important for you to read and fully understand.. It has been
extracted from the Site-specific Health and Safety Plan for the Sauget Area 2 Sites and has been
compiled for your health and safety. If you have any questions regarding the information presented
below, please ask your escort for identification.

Health, Safety, And Security Information
1. You must sign in and out: of the Visitor Log Book maintained at the site. This assists in identifying

all personnel at the site in the event of an emergency.
2. You must remain in the support ("clean") zone unless you have an escort. If you are observed

alone in any unauthorized area, you will be asked to leave immediately.
3. Areas marked "Caution - DO NOT ENTER" demarcate where the Exclusion ("contaminated") areas

begin. You are not authorized to enter these areas.
4. Access to the Exclusion Zone is strictly forbidden to ALL visitors unless they have written approval

from the client: and proof of adequate OSHA training and medical surveillance PRIOR to arrival on
site.

5. Please read and follow all safety signs onsite which will alert you to possible physical and chemical
hazards.

6. Eating and smoking are not allowed onsite. You may eat or smoke in designated areas only or in
your vehicle.

7. There may be heavy equipment and/or moving vehicles. Please be aware.
8. No one under the age of 18 is permitted onsite without prior written approval from the client.
9. Report any accident or injury to your escort:
10. No domestic animals are permitted onsite.
11. Please do not disrupt site activities or contribute to any unnecessary delays.

E inn e rg e n cy IM otifii cati o n
1.. in the event of a site emergency, please walk immediately to the designated meeting area for the

site. You will receive further instructions at this location. Please stay in this meeting area until the
all-clear signal is given from the Field Team Leader or off-site emergency support personnel.

2. Please cooperate fully with those in authority in the event of an emergency.
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ACKNOWLEDGEMENT OF INFORMATION
! have read and understand the above information provided by AMEC & Environmental, inc. and have had an
opportunity to direct Questions of a health and safety nature and have received adequate answers/explanations from my
escort or o'ther site member. My signature also indicates that my employer assumes the risk of any injury or property
damage that may occur to me or by me.
Print Name Signature
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